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iMMtjN0dEHS fI«T IHDOC^B CYTOTOXIC T-LYMffiOCTTBS AM) THEIR USE iiSI 
FEBV HNTION, TRB ATM1NT, AND DIAGNOSIS OF CANCEI 

Cross Reference to Related A^llcations 
Tills application is based on audi claims priority to . XXS . Fro^isio.aa!: Application Mb. 
60/993,775, tbe disclosure of which is herein incorporated by reierenee. 

Fi eld of t he In v en ilon 
The p^sent iiii^Mibiu relates g&rksmlly to t^e field of ioniiunogens wnose staictu^s 
Moojpdrafe polypeptides coinprismg cprtopic peptides derived from proteins expressed by 
eaxioer mMs and to uses of said immimogons m elicitio^ cytotoxic T f^nrboeyte CCT£>. 
responses far tte diagxiosl% pr^ veotioa. M tr©atoimt of ca^w, : prei^r^My oaremjoma, most 
preibrably breast or o vaem carcijiQtBa< 

Bac.fcgroim-d: o f fee Mvonl ioB: 
The marnmalian Immune system has evolved a variety of Tn.eeliat>isms to protect tlie 
host from cancerous ceils, an important component of this response r>enig niediatcd hy cells 
rexerred to as T cells* Cytotoxic T iyrnphooytes (CTI-s) are specialised T ee! Is t&at &mctmn 
primarily by recognising and Mliing cancerous ceils or ioxeelcd cells ? fofct- also tey : seer^iitig: 
soluble niolecnfes re^rred to as eytoMncs that can mediate a y ariety of efieots on the Lmrmme 
system,: 

Evidence suggests that imrniirjothcrapy designed to sfealate a tumor- sp eel £tc OTL 
response wool d he effective in controlling caacer. For example, it has been shewn that hnmaa 
OTLs recognize sareornss (Slovin, S. R el ah, J, Ininnmoi., 137r3042~304S, renal 
ceil carcmonms (Schcndei II, X et aL 5 J. IrnninnoL, 151:4209-4220, (1993)}, colorectal 
oarcmomas Paeon, I., at ah 5 fat, X Cancer, 71:325-332, (1997)), ovarian earcinornas 
0oatmides, C. O. et si. ? J. Immunol., 146:1700-1707, (199!)) (Peoples, O. B, et ah, Snrgery; 
11 4:2 27-2.34, (19931), pancreatic carclrKnTsag {Feipe^v M, et aL, BnrJ.BrmiunoL, 27:1115- 
1123, (1997): Woifel, T. et aL, fatXOaiicer, 54:636-644, (1993)), .s<juaiiio^ : tumom of fee 
head and neck fYastirnura, S. et at, Gameer Res. ? S3:I46l~i4?SS, (X993)) ? aad sqoarnons 
xmmmmmB of fee lung (SHnglin% L> Jf et at, Cancer Res 54:273 1 -2737, ($994); 
Yashin®* t et at. Cancer Res^ 54:3387-3390, (1994)). The largest number of reports of 
tams&r* : tomor-rr^^tlve CTjLs* : liave concerned cancers (Boon* T. et aL, Am*M^<Jmmm®^ 
12:337^365, (1994)). The ability of t\mior^peciitc CTLs to mediate mmm m^zmmm* in both 
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toman (Ro^Bber^> S. A. et aL, :K 5 :EngiXMe<i:, 31 P:lS76~l&g0 y 0988)) and animal models; 

1:1297 13(>2 5 (1995); Zhvogel, U et ah ? J,Bxp<Med>> 183:87-97, (1996)), .suggests: that 
methods dlree ted M facre&shig .CXI* activity would Mkety have a beoeilctai e fleet with respect 
to tanror treatoenX, 

in order fer GTLs to kill or secrete eyioMnes m response to a cancer cell, the CTL 
mwt first recogjiis^ that call as heing carieerous. This pGGess in volves the interaction of the 
T cell receptor, looated ori toe snriane of the CTL, with what is generieally referred to as an 
•MBC%p^pti4e :oompM : Which iM ' locate<| on the snrlace of the e&neerons cell, MIC (Major 
Hlsioco^isadbllity Compk^x) encoded molecules have heen snbdivi<ie<l into two types, and 
am referred; to as class I and class II MBC~encoded molecules. 

In the human immmie system, MI€ molecules are referred to as hurnart 
30 leukocyte antigens (IMA). Within the MSC located oh olnomosame six* are drree 
diffeent genetic Joel that encode for class I MHC molecules, MH€ molecules 
encoded at these loci are relerred to m H1>A-A, HLA-B, and IlLA-C The gene-s that 
can be encoded at each of f&ese. loci are extremely polymorphic, aad ihos. different 
tndi^dt^s wthiii the poptdation express dEflferent class t MIIC moleenles on the snrraee of 
ftert cells, HLA-Ai HLA-A3, e i.A-B7, and BLA-BS are examples .of different; 

class I MHC mclecnies that can he expressed: irdm' these. loofc. The present disclosure involves 
peptides that are associated with tire BI.A-A1, HMA1 ar HLA^i 1 molecules, HLA^A! 
supertypes. JfLA~A2 sr?pertype^ s and HI, A -All supertypes, A snpe^rype is a group of HI, A 
rnoieedies that present at least one shared epitope. The- present : dispfe^ite-' involves peptides 
•that are associated with HLA niolecnles^ and with the genes and proems froni which these 
peptides are derived. 

The peptides that associate with the MHC molecules can either be derived from 
proteins made within the ce!l ? in which case they typically associate with el ass I MHO 
molecnles (Rook^ IC L> and Gokie, U., Ann. Rev, Inmiunol, 17:739-779, (1 999)) or they can 
be derived from proteins that am acqnired fmm. orrtsidc of the cell, in which case they 
typically associate with class II MHC molecules (Watts, G, r Ann. Rev. hmnunoi, 15:821- 
S50 s (1997)). Peptides that evoke a cancer-specirle CTL response most tvpicaliy associate 
with class X MHC rrioleenles, The peptides that associate with a class 1 Ml^^ 
typically nine amino acids in len gth, hut can vary rtern a tmnimhnr length of eight amino 
acids to a rnaximnrn of fonneen amino acids in length. A class I MHC roolecnle with its 
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bound peptide, or a class II MHC molecule with its bound peptide is referred to as an MHC« 
peptide complex, 

The process fry which intact protcrns are degraded into peptides is referred to as 
anHgen processing. Two major pathways of antigen processing oe cur within, cells (Roek, KL 
f - and Oolde, E f Arm. MmJ^mmxtm^^ l?:739-7?9, (1999); Watts, C. ; Ann. Rev. hnniunot, 
15:821-850, (1997}}, One pathway which is largely restricted to cells that arc antigen 
presenting cells saeh as deBdririe cells, macrophages, and B celts* degrades proteins that are 
typically plnigoeyiosed or eodoeytosed into the cell Peptides derived in this pathway 
typically hind to class I MIIC nioleeules. A second, pathway of antigen processing is pnesent 
in essentially all cells of the body. This second pathway primarily degrades px&i£h3& that axe 
made within the cells* and the peptides derived from this pathway primarily bind to class I 
MHC niolecuies. It is the peptides from this second pathway of antigen proeegsl^ that are 
referred to herein. Antigen processing by this latter pathway involves polypeptide synthesis 
and proteolysis in the cytoplasm. The peptides p^dueed axe then transported into the 
endoplasmic reticulum of ine ee!l 5 associate with newly synthesized class I MH) ntolecoies^ 
ami the resulting lyilO-peprlde completes are then transported to the cell srnince, Peptides 
derived from membrane and secreted proteins may also associate with Class 1 MHC 
motete Iti some cases these peptides correspond to the signal seqaence of the proteins that 
are cleaved from the protein by die sigjral peptidase. In other eases* it is thought that some 
inaction of the membrane arid secreted proteins are transported from the endoplasmic 
reticulum into the cytoplasm where processing; subsequently occur s< 

Once bound to die class I MHC molecule and displayed on the surface of a cell, the 
peptides are recognised by antigen- speciiic receptors on CTLs. Mere expression of the class I 
MHC molecule itself is instifficient to nigger the CTL to Mil the target eed if the antigenic 
peptide Is not bound to the class I MHC molecnle. Several methods have been developed to 
identify the peptides recognised by <3TL> each method reiving on the ability of a CTL to 
recognise and kill 0ply tl>ose e,elfe:^pre^s|Bg : tit®, appropriate cl ass I MHC molecule with the 
p^tid^ fer^ma to it (Rosenberg A*, Jimmxtsit^ . tB^l~m? 9 .(t9mB> Sneh peptides can be 
derived from a non-self soorce, such as a pathogen (ibr example, blowing the infection of a 
cell by a. hacterkuo or a virus) or from a self-derived protein within a ce!.I> such as a 
cancerous ee£L Examples of sowees of sel l>derived proteins in cancerous cells have been 
reviewed tOilhoa, E ^ Innmuiity, i l:2d3->2?0 # (1999); Rosenberg, S. A-> imiiMmil^ 10:281- 
287, £199$)) artd ineinde; (i> mutated genes; (ii) aberrantly expressed genes such as an 
alternative open readmg iranie or trn^ngh sxi inton-^oii ;bptm<|ary; . (Hi) normal genes that 
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are selec#ve!y expressed In only the tumor and the testis; and (iv) formal diXFercnti^tion 
genes that are expressed m the tumor aa4 the aorrnal eel hilar eonntcrpanl 

Four different methodologies have typically been used for M^MtB/in^the- p^tKfes: 
fear are recogm^ed by GTI,s. These are: (i) ilm genetic Tnethod; (2) motif analysis;; (3) 
SBroIogioal ina!pm. i>f REeombtoM expression h brari es iSBRJSX M }: and (iv) the 

miiitunolo^ica! and analytiea! chemistry approach or the Direct Identification of Relevant 
Epitopes for Cltefe^i Therapeutics (pIRECT TM ), 

The genetie roethod is an approach in which progressively smaller snhsets of cDNA 
librarses fmm tumor cells axe transfeted into cells that express fee appropriate MIIC 
srioleeule hut not tlie tumor-specific epitope. Tire molecular clones encoding T eel! epitopes 
are Men tilled by their ability to reooasiitnte tunaor speelilc X ceil reoogsii&m of ptmsM^d 
ceils. The exact T cell epitope is feen Mentha cd by a combination of rnolecalar s«hcIomiig 
and the use of synthetic peptides based on the predicted amino acid sequenoe< Such itKsfeod.% 
however, are susceptible to inadv^ertoit identiiieation of eross-reactmg peptides, and are not 
capable of identifying^ important posi-transiational modifications . 

Motif analysis involves scanning a protairi .for peptides containing kr^own class 1 
MHC bindmg motxfk IbHowed by synthesis and assay of :tii^ : prddieted: peptides lor their 
ability to fee recognised by turnor-speclfc G1T-. This approach requires prior to wled^e of 
toe protein from wbicb tbe peptides are derived. IMs approach is also: grimily .towered by 
tfe tact feat not ail of the predieied peptide epitopes are presented on the suriaee of a cell 
(Yewdelf I. W. and Bensfea^ X Ann, Rev.ImrnnnoL, 17:5 i~8% (1999)), thus additional 
e^pedmentation is required to determine which of the predicted epitopes fertseftiL 

The- • SB JPJX " Uv * approach relies on using antibodies in the serum of career patients to 
screen ciDMA- expression hfn aries for a clone that expresses a protein recognised by the 
antibody/ This methodology presumes that an Antibody response will necessarily have 
developed in fee presence of a T cell response, and thus, the idermfied clone is a good 
candidate to encode a protein that can be reeogni^ed by T cell s. 

DIRECT JM involves a cornhination of cellular inninrnology and mass spectrometry* 
This approach in volves the actual identification o f endogenous C'TL epitopes present on the 
cell sarlaoe by sequencing fee naturally ooenning peptides associated with class I MHC; 
rnoleenles. hi this approach, cells are first lyaed m a detergent solution^ fee peptides 
'associate! with/fee class 1 MHO molecules are purified, and fee peptides are rfaetionaled by 
bigh pcrlbrmance liquid chromatography Peptide sequerieing is readily performed 

by tandem mass spectronietry (Henderson, 8L A. et &L S Froc;^afLAead,SciTf S A., 90:10275- 
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10279, (1993); Ho#an„ K.. % et ai.. Cancer Res.. 58:5 144-5 15% (199% Hmu 5 D> P. el at. 
Science, 255; 1261 -1263. (1992k SimglufE C- L, Jr et aU JJmniunoL, 150:2955-2963, 
(1993)). 

Imeiumzajioa with cancerferived, class I MHC mofecule-associated -peptide or 
with a parent, or stigma! protein or precursor • |>oi^>eptlde : that boiitams It*©" peptide* or witli a 
gene thai encodes a polvpeptide or protein coiiMnins &m peptide, are : ferns of 
immM^othorapy that can be employed In the ir^tmsjit of cancer. These .forms of 
immunotherapy mquire that Irmnimogens be identified so that they can be formulated into an 
appropriate vaccine, Ahhough a variety of career-derived antigens have been identified 
CHos^borg ? A Immanity, 10:281-287, (1999)}, not all of these are appropriate lor broad- 
based inimnnotherapy because the e^pr^sio^: of some peptides is limited to the tamer 
derived irom a specific patient. Furthermore^ the xmnihet: of class I MHC moleoules from 
WMofe/!i3mor-deaf'ed--p%ti^^ have been discovered is largely restricted to HLA-A2. Thus, it 
woiuM be to identify additional HL A-A2*urestrie£ed peptides. AddilionailyV it wonld he 

use&E to identify peptides that eomplex widi class I MHC molecules other than HI.A-.A2> 
Such pepddes would be particularly d^&I- in tfe tmatme^it of cancer patients who do not 
oppress die MLA-A2 moleeale lor example HLA-AX/A1 i a^geps*. HLA-A1 supertypes s 
HLA-A2 snpe^types and B LA- A 1 1 supertypss, Identilicaoon of and immunig-aMoii with, a 
cancer-derived parent or original protein or with a gone that encodes the par^tjt proteiB..- is 
sigpifleant because the protein can he adniinistored to patients of my -HLA type, heoanse 
proteix^s that pass through the MHC pathway are processed in vivo to the correct HLA type- 
specific epitopes. 

It is also particularly useful to identify antigenic peptides that are. derived from; 
different parent proteins, even if the derived peptides associate with the same class I MHC 
molecule. Because an. active inniume response can resnlt in the oatgrowdi of tamor cells that 
have lost the expression of a particular precursor protein fer a given antigenic- - peptide* it is 
advaxda^e^ms to stimulate an iOTmtme response agaiost peptides derived from more than one 
protein, as the ch ances of the tumor cell losing the expression of twr> or more proteins is the 
maltiple of die ehanees of losing each of file, xndividnai proteiiis. 

The present mention relates to ImmMpgtiM composing polypeptides with amino 
aoM sequences comprising epitopic sequences selected lixan the seqn crises of SBQ ID MO: 1 - 
2 SB arid which immiuiogens f^oiHtate a eytoloxie X |>*Bi.pfe0oyte (OTL}-iiiediated inmiuue 
response against cancers, especially hreast or o varian eaneex. The present in yen don also 
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relates to naoieio acid nnalecules thai encode for the po]ypepf.kie>« and/or the full kaigth 
proteins, tli^ii isofBmts arid splice variants from which the polypeptides are derived, of such 
immanogenSv and which can al 00 be used to iWiiitato an immune response agaim^t cancer. 

The present inveritior* provides eontpositiooa eeroprising the tmniiaiegen described 
herein^ and polynoeieatides that direct the synthesis of such polypeptides, whereby the 
oligopeptides &M polypeptides of snch Irmmmogens .am capable of inducing a CTIX response 
against: cells expreasms a .prnteiii; composing an epiitopie s^uto of at least one of SBQ ID 
MO: 3-258. The cells are usually cancer cells, preferably carcinoma cons, moat preferably 
breast carcinomas or ovarian caromornas expreaslng such proteins. 

The pro^i^.irxveiittio^ fii^he^ relates: to polvmieleoiides com prising the gene coding 
■for a polypeptide of ffe kimxii)og« disclosed: herein/ The pre^t ; te%iition. also . prayiaes. 
metriods thai comprise ooniaetixig a lympboeyle^ especially a CTL, with an immnnogen or its 
isofdims.. or splice variants of the irrvention under conditions that induce a CTL response 
against a; tumor cell, and more specifically against a breast or ovarian tumor celL The 
methods may involve eoiriaotirig the CTL with the hnxrmno^eiaic peptide m vivo, in which 
ease the peptides, polypeptides^ and polynncleo^^ as vaccines, 

arid will be delivered as a. pharniaee^tical composition eonipriaing a pharaiaeeatieaily 
acceptable carrier or delivery system an&the mimnnogett, typically along with an adjuvant or 
one or more cytokines. 

Alternatively, the imninaogens of the present inverjrion can be used to induce a CTL 
response in vitro. The generated CTX, can then be introduced Into a patient with, cancer*, more 
specific ally breast caromorna,, ovarian carcinoma^ colorectal eateioorna s long ctoto^ or 
prostate earciBbrna, Alternatively, the ability to generate CTL in vitro could serve as & 
diagnostic ibr caimer generally, including breast carehionia, ovarian earoinonra, colorectal 
oromoms, tog carciBOiBa* or prostate carcinoma. 

I>efmitlo$ss 

As \x$pd herein and except as noted otherwise, all terms are defined as given bokmc 
The term "'peptide " is used herein to designate a series of anuoo acid residues* connected one 
m the other typically by peptide bonds between the alpha-amino and carbon yl groups of tho 
adjacent amnio acids. The peptides are typically 9 aniirio acids m.img%. btit cars, be as short 
as 8 amino acids in ierrgth, and as long as 14 aniisio acids In ien^gth . 

The term •'oligopeptide" is used trereirj to designate a series of amino acid residaes > 
eorjxiect^d one to the other typically by peptide bonds betwoen tlle.. : alpna- : amiao : and earborryl 
groups of the adjacent amino acids. The length of the oligopeptide is not critical to the 
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invention as long as the correct epitope or epitopes are maintained therein. The oligopeptides 
are t^icaOy 30 to about 40 amino acid residues in lengdi, and greater than about 14 amino 
•acids in length. 

Tlie temi "polypeptide" designates a series of amino acid residues, connected one to 
5 the other typically by peptide bonds between the alplui- amino and oarbanyi groups of the 
adf aoent amino acids. The Imgtb of t he polypeptide is not critical to the mvention as long as 
the correct epitopes are maintained, In contrast to die lerms pepiMe or <>li^p^piul^ iim term 
polypeptide ia meant to refer to protein nmtecnles of longer than, about 40 residues in length, 
A peptide, oligopeptide, polypeptide, protein, or pol>^iue!eodde coding for soon a 
K) mnleeule is "immiHiogeriie" (and te sii ^immnrmgen" within the present invention} if It is 
capable of Inducing an immune response. In the ease of the present teeMiM, 
immmmgetvfcity is more specifically defined as the ability to induce a CTL-rnediated 
response. Urns* an ^imninnagen-" would be & molecule that is capable of inducing an imrnxme 
response, aisd in the case of rise present invention, a molecule, capable of inducing a GTL 
15 response. An irnmimogen may ha^e one or mare isofcrms or splice variants that have 
eqi?rvaient Mo logical and irnm^aologlcai activity, and are thus also c onsidered lor the 
pnrposea of this IrfVentlori to be immunogenic equivalents of the original natural polypeptide. 

A T cell "epitope" is a short: peptide molecule that bmda, to u class X or II MHG 
molecule and that is snbseouently recognised by a T eelf T cell epitopes that bind to class I 
20 MHO moleeoles are typically S - 14 amino acids in lengthy and most typica lly 9 amino acids in 
length . T cell <^iiopes that bind to class 11 MHC nml ecoles are typically 12-20 amino acids in 
length, ha the case of epitopes that bind to class II MHC molecules, the same I cell epitope 
may share a common core segment* bin diller in the length of the earhoxy- and amino- 
iemhnal :0aru^ing sequences doe to the laet that ends of the peptide molecule are not buried In 
25 the structure of the class jl MH£l mol«k peptided^inding cleft as they are in the class; I 
MHC" molecule |>e|>ti40-bi.ndkig cleft 

Three different genetic loci encode lor class 1 MHC nmteeulest HLA-A, Hl.A-B, and 
HLA~C. BLA-AI* HI<A-A2, and ttLA-Ali are examples of different class I MHO 
30 moleenles that can be expressed from these loci. The present iuvejition also involves 
peptides thnt are associated with: HLA~A1 snpertypes ? HLA-A2 anperlypes^ and HJLA-Al I 
snperivpes. A supertype is a group of HLA molecules that present at least or*e shared 
epitope. MHO molecule peptides that have been found to bind to one member of the MHC 

.7- 



WO ?AUW^>240 



allele sxspertype fcmiiy (Al for example) are thought to be likely to MtkMp other members of 
the sam^ ^ example; see T able I , below). 



Table 1 , HLA Soperiypes, Moiiis and Genotypes 
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S. As used herein, reierence m a DMA sequence includes both aragte stranded and 
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• refers to the single strand ON A of such sequence lie dupfa of such sequence with its 
eamplemeni (double stranded DMA ) and the complement of such sequence. 

The term Coding region-' refers l& that portion of a gone that either naturally or 
■normally - co<fes: for the expression prodiiet of that gene in. its tminnxl genomic etrvironrneot.. 
5 i.e^ tlie rogioxi oo<iittg in vivo for the nafee axprosMo^ prodiict of file gone. The coding 
region can. ne .from & ooroi&L mutated or altered gone, or can oven bo from a DMA seqnence, 
or gone, wholly synn^esfeed hi the tahos^atory using methods well known to those of skill in 
the art of MA synthesis, 

11 xe term ^nuolootide seqiionco n re tors to a h^teropolymer: of deo^yd.bomicI.eotide&\ 

t'O Th^ nucleotide scqoonoo o^oodiog fer a particular peptide, oligopeptide, or polypeptide may 
be namraOy ooonrdng or they may be synthetically eonsnmcted. Ooooraily, HNA se^pments 
onoodlng the pep tides , polypeptides* and proteins of thi s invorrtlon are assembled ta cDM 
nmgments and snort oMgessnci^^ or from a series of oligon^eleotides, to prorvide a 

synthetic gene which is capable of being expressed in a recombinant imnseripdonai .tmit 

15 eonnnising regulatory elements derived fxoxn a microbial or ylral opnm 

Xbe term "expression prodnef* nxoans that polypeptide or protem. ; that is :te;..;nattiral 
translation product of the gone and any nocleic acid sequence coding eqnivalonts .resMiiiig- 
froni genetic code degeneracy and dins coding fer the same amino acid(s>. 

The term ^ffagnient^" when referdng fo a coding soo.nenee, means a portion of DMA 

20 eomprishrg iess than the complete coding region whose expression prodtiet retains essentially 
the same biolo gical or imminiologieal In notion or activity as the expression pro duct o f the 
complete coding: region. 

The term ! -DHA. segment'* reters to a DMA polymer, in the form of a .separate 
n^apxiertt or as a component of a larger ;PNA constract. that Ms been derived from DMA 

25 isolated at least once in substantially pare fbrnu iiO> s free of contaminating endogenous 
rn&tedals and in a quantity or eoneernradon ensMing identi geatiom manipotabon, and 
recovery of the segment and its component nucleotide sequences by standard hsoehemiea! 
methods, lor example, by using a cloning vector. Such segments are pmvided in the form of 
an open reading Iraxne unintto irpted by internal no^itrsnslated sequences, or inrrons, which 

30 are typically present in enkaryo tic genes. Sequences of non-trmisiated SNA may be present 
iiowmtream: fom the. open reading ffarne. where the same do not iiierfee witk mani|>alation 
nr expression of the coding regions, The term ,f prinrer n means a short nucleic acid sequence 
that is pahed with one strand of DNA and provides a free 3 -Off end at which a DNA 
polymerase starts synthesis o f a deoxyrihonucleotide ehahx 
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Tl^etenii ^promoter" means a r^gion of DHA involved in binding of polymerase 
to Initiate transcription. 

The Ioti "open rea4mg frame (ORF) !f means a series of triplets coding for amino 
aeids without any termination eodons and is a secvoenee potentially) trans la table into proteim 
5 The term **isola ied n means that tlio nun en a! is removed from its original environment 

(evg,, the natural srrvironment if it : m p&iur&lly occurring}* For example, a natural ly-oeciniing 
polyiriu^eotido or polypeptide present in a living animal Is not isolated, but the same 
polynucleotide or polypeptide, separated IVom some or all. of the coexisting materials in the 
natural system. Is isolated. Such pols^iiKjleotides could be pari of a vector and/or such 

10 poiyiiueleotidos or polypeptides couM be part of a conrposdiom and still be isolated in that 
suelr vector or composition is no i part of its natural environnren t 

The polynucleotides, and ^coml3iimnt or iiMHEOg^io pol^5€ptI<les f disclosed ill 
accordance with the present invention may also be in n pnt1f1ed r * fermu The term ^pud tied" 
does trot rep.tnre absolute purity; rather, it is intended as a relative definition, and can inelnde 

15 rmeparadons that are highly perilled or preparations mat are only partially purified^ as those 
terms are nndemtood by those of skill in the relevant art. For oxarnple. indiviclna! clones 
isolated from a cDMA library have been ocniv^rrtionally purified to eleetront*oref io 
homogeneity. Puriuoation of starting material or natural material to at least one order of 
magnitude, preferably two or three orders^ and more preferably four or live orders of 

20 magnitude is expressly eonteniplated, Furthernmre. the claimed polypeptide which has a 
purity of pre terably 0,001 %, or at least 0.01% or ff 1%; arrd ^veu dosirably .1% by weight or 
greater Is expressly contemplated. 

The nueleic acids and polypeptide expression pxs3dpc% disclosed., according to the 
present invention, as well as expression vectors containing such nucleic acids and/or such. 

25 polypeptide^. • may be in "enriched As used herein, the term ^enrielied** means that the 
e<>noentration of the material is at least about % 10, 100, or 1000 times its natural 
conoentration (ibr example}, advantageously 0.01%, by weight, prefeably at least about 
0,1% by weight rmrielied preparations of about 0,5%, 1%, $$4* 10%, and 20% by weight are 
also contenrplated. The seauenees, coristruets, vectors^ clones, and other materials oorrrprising 

30 the present inven tioo nan advarifageonsly be in enriched or isolated fem 

The term "active Ira^n sent" means a fragment that generates an inntiurse response (i.e,* 
has jnuiiunogexue activity) when admiui^terad^ alone or optienally with a siutahie adjuvant^ to 
an animal, such as a ntammal. lor example^ a toian y and also roehtding a rabbit or a mouse* 
snch immone response taking the form of stimulating a OTL response within the recipient, 
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such ss a human, Alternatively, the "active fragment" may also be used to jiiignce a CTI, 
response in vitro. 

As . used herein^ the ienns "pertipxi/' --segment/- and "fragn^ent." when used m relation 
to polypeptides, refer to a continuous sequence of residue^ such as amino aeki residues, 
5 whfeh sequence femis a subset of a larger sequence. For example., if a polypeptide were 
subjected to treatment with, airy of the eorrimon endopeptidases ? mx&h as trypsin or 
chymatrypsin, the oligopeptides reselling: from such treatment won Id represent portions, 
segments or fragments of the starting po 1 vpepdde. This means that any such fragment Will 
/aepessariiF qorifein as.:pari of its annuo acid sequence a segment, Sajpnent or portion, mat is 

It) substantially kiendealj. if not exactly iderrtloaL to a sequence of SBQ ID NO: 2S9^4Sb* which 
correspond to the naturally occurring original or ■* -parent-' proteins of the peptides of SBQ ID 
W€>: t~2SS. When used In relation to polwueleotides , such terms rster to the products 
produced by h^cateeut of said polynnel eotidea with endonnel eases. 

In accordance with the present invenbon^ the term "percent identity" or "peteertt 

1 5 identical, * when referring to a. seqpence. means that a sequence is compared to a claimed or 
described sequence after ali^miiont of the sequence to he coxrspared (the ^Compared 
Sequence^} with the described or claimed seqnence (the "Mererence Sequence"), The Percent 
Identi ty is tlien determined according to tlie. : feliowi,og itermla: 
Percent Mentiiy-iOO !1-(C/R)j 

20 wherein C is the number of differences between the l^eferenee Sequence and the Conrpaied 
Sequence over the length of alignment between the Reference Sequence and die Cornpared 
Sequence wherein (i) each base or amino acid in the Reference Sequence that does not have a 
corresponding aligned base or amino acid in the Conrpar^d Seqi^nce and (iij each gqp in the 
Reference Sequence, (lit) each/aligned base or amino acid in tbe Reference Sequence that 

25 ia dit&reht froyn an aligned base or amino acid in the Compared Sequence, comtitutes a 
difference; and R ...Is the numher of bases or amino acids m the Jteisr^e^ • Soqueme . Oyer the 
length of the alignment with the Compared Sequence with any gap created in the Reference 
Sequence also being counted as a base or amino acid. 

IF an aligriment exists between the Compared Sequence and the Reierenee Sequence 

30 nor which the percent identity as calculated above is about equ al to or greater than a specified 
minimunrFercent identity then the Compared Sequence has the specified minimum percent 
identity to the Reference Sex|uenee even the u^gh all^nxnents may exist in which the herein 
above caXcalated/B^p^rii: ..M^sitity < -..is; less; thaii the specified Fereent Mentity, 
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Detailed Pes priptiora of the j^emlo^ 
The present invention relates generally to mlrmmogens and immuoogemc 
•composstloiis^ and methods ox rtse thereof, for tile prevention, treatment, and diagnosis of 
cancer., especially carcinomas* inehaling breast or o varian e are mo mas. Diso le sod according 
S to the in^ntioo aoe immonogens comprising proteins or polypeptides whose amino acid 
sequences eoxriprises one or more epitoplo oligopeptides with sequences selected from the 
groiip SBQ IX> NO; In addidon* . iim ' imr%tm<m thrther relates to polynucleotides that 

oaa*" bo used to stimulate a CTL, response against cancer* and mom sp^ 
espeeiaily breast or o varian caroirK3mas. 

10 

to aooordariee with tlte present invention there are disclosed speeltie oligopeptide 
sequences wi th ammo acid seo;uennes shown in SEQ 03 NO: 1 -2SB wMch represent epliopie 
peptides (ie, immonogeiixe oligopeptide sequences) of at least aho ut 8 ammo acids iti length* 
prererahiy aboxit 9 amino aeids in length <ie_ notiapeptides). and no longer than about 14 
15 ammo acids in lengttr^mf. present as part of a larger stmeture* such as a pal%pep&i&& or &11 
length prof.ehr 

WMlo the nse of specific peptides is restricted to use in patients having o^^ -HLA 
■ iygm. m HL A ^p#it$'pes ? , ttee Is no -.such msinotion ou tte use of the parent protein as an 
immnnogern When the parent protein or inxmnnogon is presented to the antigen processing 

20 pathway, it will he appropri aiely irmgxi&zti&d^ proe eased snd presented in the context of HLA 
typef s) pros ent in the patient 

The polypeptides tbrming the imin nnogens of the present invention have amino acid 
sequences that coniprise at least one stretch, possibly two, three, ihmv or more stretches of 
about S to 10 or up to 1 4 resichxes inl^lgtll md which stretches differ ip. amino acid sequence 

25 iroro the sequences of SEQ ID NO: 1.-258. by no more than about I amino acid residoe* 
preferably a conservative amino acid residue, especially amino acids of the same general 
chexriical character* such as where they are hydroplsohic aroino acids. 

Said polypeptides can be of any desired lengm so long as they have ixnxnnnogenie 
activity in tb at they are able, under a given set; of &mimhl& conditions. ■ to. eiiolt in vitro or in 

30 vivo the activation of cytotoxic T lymphocytes (CXXs) (i.e., a CTX: response) against a 
presentation of a cancer specific protein^ especially a carcinoma or sarcoma specific protein 
wlxere said proteins are preaented in vitro or in vivo by an armgen presenhng cell (ABC). The 
proteins and potypepiidea ; fomt?jtig;th.e inimi^nogens of the present invention can he iiaturally 
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occumng or may fee s^&hesi&ed chemically. According to the present im^ention the 
polypeptides may comprise at least one of SEQ ID NO: 259 to 486. 

The present invention is also directed to- an isolated polypeptide, specially one 
imvitig ImnHmogeBk activity the sequence of wMdi ocaitpmes withm. it one or more. 
5 stretches comparing any 2 or more of the seqneneeir of SBQ ID M0; ■ 1-258- and ill aaay 
relative £|iia3i£lties and whoroin ^aid sequences may diiler by one amino acid residues torn 
the se^nences of SEQ I D NO: 1-258 in any given Wretch of 8 to 10, or up to 14 amino acid 
residue Tfaus* wlOim the present inversion* by way of a non-linrMrnj example -&nl% eoeh 
polypeptide may contain as part of its amino aeM sequence, tiona|>e|>t|d^ : It^gmmt^ Baying op 

10 to 8 atoino aoMs identical to a sequence of SEQ JO NO: 1^7,8 auoh that the polypeptide 
comprises,, hi a speeifle embodiment, 2 segments with at least 8 roaidnes identical to SBQ IB 
NO: i and SEQ ID MO; 2 and one se|pnent with at least S residues Mentloal to SBQ If> MO: 
7. In other end^odhtients* other oonihinaiiom mid permet&dons of die epitopic .sequences 
disclosed herein may he part of an imm anogen of die present Indention or of sneh a 

15 nolypeptide so long as any aneh polypeptide com prises at least 2 snoh epitopes, whether soch 
epitopes are dilferont or the same. Thine m a sspsQfic ^odimmt, a |30lyp§p<!€ of tkj 
present hwenhon ^ may eomprise 2 copies of die sequence of SEQ ID NO; 2 at some point or 
points widnn its length. Of eonrse, any combinations and peimtitations of the epitopes 
disclosed herein, as long as they are present at least two in nmnher in snoh polypeptides* are 

20 expressly contemplated, 

All of the epitopic peptides of SBQ I'D MO;. 1-25 i are derived fe>m proteins expressed 
by cancer cells and sequences and were identified through the method of Automated High 
Xhrough-p^t Sequencing (HT.PSf Accordingly, SBQ ID NO; 259-486 are polypeptides that 
cot^|>ri^-.&t^ea3t. one of SBQ ID NO: 1-258. 

25 Oligopeptides as disclosed herein may themselves i>e : prepared, hy methods well 

known; to those sMiled in the axt. (Grant, G. Jk, t Synthetio B^tidesit . A.'U'^r^ Cfekte,. 1992, W. 
B, Freeman and Company, Mew York; Ooligan, J, B. et &!, Cmxent Protocols m Bfotii 
Science, 1999, John Wiley & Sons* Mc* s New York), 

Besides the seqnenees of SBQ ID IMO:l 258, the proteins and polypeptides forming 

30 the inmiunngens of the present in vention may also comprise one or more other imnmnogenie 
amino aeiri stretches faown to he associated with eaneer 5 and more specifically with 
carcinomas including breast carcinoma., ovarian carcinoma, colorectal carcinoma, lung 
oarcmoma, or proslate carcinoma, and wMeh niay stimulate a CTL. response whereby the 
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kmtiutiogemc peptides associate with Hf.A-A2, tlLA-Al/Al 1, HLA siiperi^es, or any class 
I MHC {i e. -MHC4) molecule. 

The immwi0gj^is of the present mVfeniioa. can be in the form of a composition of one 
or more of the different ininumogens and wtefe each kmtnmqgen is present m any desired 
relative abidanc e Si*oh compositions can be lidmo^eneoiis or heterogeneous with respect to 
tile individual immimb^enie peptide components pra§mt tterA s faavmg only one or more 
than one- of such peptides. 

T he oligopeptides and polypeptides useful m pt&o^ may be 

derived by iraotionation of natnr&ily occurring proteins by m&^mds such as protease 
treat^rjent, or they .amy be produced by recombinant or synthetic methodologies that are well 
feuown. and clear 10 the skilled ardsan (Ausnhel., m M, et al* f^nrrent Protocols in jvlofeenlar 
Biology, 1999, John Wiley <& Sons, Inc., New York; Coligan, J; E< el a.l Current Protocols in 
Froteitr Science, 1999, John Wiley & Sons, Inc., New ¥ork; Molecular Cloning A 
Laboratory Manual, 1 989, aid Spring Mmhm I,aborak>ry Bress, CbM S|?rmg Marter) > I fee 
polypepti de may comprise a re comb mant or synthetic pol^ptido 1&*fc ^oii^ri ^ at least one 
of SBQ ID KG:I~2SS wMch sequences may also be present in multiple copies. Thns, 
oligopeptides and polypeptides of tKe.pr^smt invention may na^c one, two, three, or more 
such immimogenk peptides within the amino acid sequence of said oligopeptides and 
poiypeptidea, and said imrnmiog^nie peptides, or epitopes, may be the same or may be 
diffirem* or may have any number of snch seqnences wherein some of diem are identical to 
each other in amino acid sequence while otlrers within the same polypeptide sequence arc 
dillereni from each other and said ephoplc sequences may occur in any order within said 
immnnogenie polypeptide sequeneo The location of sncfi sequences within the sequence of a 
polypeptide fommigi: an irmnnnogen of the invention may affect relative immunogenic 
activity, hi addition, immMog« of die present invention may comprise more than one 
protein comprising the amino acid sequences disclosed herein, Snch polypeptides may be part 
of a single composition or may themselves he oovalenfly or non-covalentiy linked to eaeh 
other. 

The Imtrumogenic peptides disclosed herein may also h& mkv$ directly to, or throng 
a spacer or linker to ; art Immnnogenie carder such as somnx aljmmin, tetanus toxoid^ keyliole 
limpet bemocyanin, de^tram or a recomhinant virus particle; m iimimopiiie peptide i^K)vvn 
to stimulate a T helper cell type inmmae response; a cyColcme such as iruermton gamma or 
C3M€SF; a targeting agent such as an antibody or receptor ligand; a stabilizing agent such as 
a ixpM; or a eon^ngate of a plnrality of epitopes to a branched l^ine core siraeture, such as 



-14- 



WO ?.iMe/036246 



the so -called '-multiple atuigeBk peptide ■■' described in \($?&mi&& > IX H- et al> IMioLCSmxtx^ 
.263 •: 1 71 '9-1. 725, (1 '9BE));. a compbiiM -such as polyethylene glycol to increase the half life of 
fee peptide; or '. additional annuo acids such as a leader or secretory sequence, or a sequence 
et^ployed lor the purification; of th§ mature sequence. Spacers and Jiukers %pfeally comprise 
•5 relatively small, neutral molecules, snort as amino acids and which arc substantially 
uncharged under ph ysiolo gie a! coiKiUions. Such spacers are typically selected item the group 
of uonpolar ox neutral polar ammo acids, such as gly^me, alanine, serine and otbor similar 
arnino acids> Such optional spacers or MsA^rs-meed- B.ot comprise the. ssme re^idue^- thus 
may be either horno or hetero-edi^ Wlieu preaenft such Ik^Icers. w|U e^t&mo^Iy fee of 

10 leri^tn at least one or two, eornrnmdy 3, 4, 5 5 and possibly as much as 10 or wm up to 20 
residues (in the ease of anuno acids), In addition, such linkers need not be composed of 
amino acids but any oligomer ie structures will do as well so long as they provide tne correct 
spacing so as to opthni&e the desired le^el of inmm of the 

present Inventiom Hie imnurnogen may there&re take any fbrrn that Is capable of eliciting a 

15 CTly response. 

In addition, the irninuuogeuio peptides of the present iuvernion may fee part of an 
imu^um>gemo - struoftspp via attachments other than con veuuona! peptide bonds. Thus, any 
manner of attaching the peptides of the hwerttion to an. luimuriogeu of the invention, such as 
an irimiiUKsgenie polypeptide as disclosed herein, pQt?Id:|5mviile. as* iBBiixrnoseuic structure as 

20 claimed herein. Thus, imm auogens, such as proteins, oligopeptides and polypeptides of the 
invention, are su nctures that contain the pepiides disclosed aeeording; to the present invention 
hut such itmiiuno^euie p$piidfes. may: not: iiece&s : arily be attached therein by the conventional 
means of using; ordinary peptide honnds, The irouiunogens of the present invention simply 
contain such peptides as part of their makeup, biti how such peptides are to he comhined to 

25 form the final imnmnogen is lelt to the talent and imaginaden of the user and is in no way 
restricted or limited hy the disclosure obutained herem. 

The peptides that are naturally processed and hound to a class I MOC molecule, and 
which are reeogrhzed by a tmnor-speclSe CTL, need not he the optimal, peptides tor 
stimulating a CTL response. See, for example, parMiuxst, M. R. et aX $ i VIm.unnioi, 

30 X 57:2539 -2S4B, (1996); Roserrber^ S: A, et ah, HaLMed^ 4:321>-327 ? (IMM)): Thus, there 
can he utility In uiodifying a peptide,., such that it more readily induces a CTI, response. 
<3es*er&ity, : p^ptld^ -may- fe^ stKKiifecS at two types of positions. The peptides may he modified 
at amino acid residues that are preciieled to interact with tbe class I MIIC mol ecuh?, in which 
case the goal is to create a peptide that has a higher affinity tor the class I MHC molecule 
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than does the original peptide. The peptides can also be '■ modified at anri.no acid riesMuiss-'Qiat 
are predicted to interact with tlie T cell receptor mi the CTL ? in which case the goal is to 
create a peptide that has a higher affinity for the T cell .rec color than does the origi rial peptide. 
Both of those types of rriociiiieations can result m a variant pop^do that is related to an 
5 original peptide^ but which is hotter able to induce a CTL response than is the original 
peptide. As used herein ? the terot '-origmai peptide"' means an oligopeptide with the amino 
acid sequence selected from SBQ B> : ^0::i~2S8>. 

Ilie origmal peptides disetoaed herein can he modified by the snMtittMon of one or 
rnnre residnes at di^brent, possibly selective, sites within the peptide chain. Such 

10 substitunons rnay be of a conservative natxne, for exarnpie, where one amino acid is replaced 
by an ammo ^aeid.of ^miilaj-stmeture.an.d cb^aete^M3es > /Mchr as where a hydrophobe amino 
acid is replaced by' mother- 'h>%!rophobio amino acid, Bven mom conservative would be 
replacement of amino acids of the same or similar si&e anrl eheinioai nature, such as where 
leucine is replaced by isoleoeine. In studies of sequence variations in families of natnxally 

15 occurring homo logons proteins;, certain amino acid substitutions: axe more oHen tolerated than 
others, and these often show con-elation with similarities in size, charge, polarity, and 
hydrophobiei ty between the original amino acid and its repiaesmeni,, and such Is the hasia for 
defining "conservative substitutions " 

Ooriserv:ative substitutions are herein defined as exchanges within one of the 

20 following five groups: Group 1— small aliphatic, nonpolar or slightly polar residues (Ala, Ser ? 
Tb£* Fro. €jly|: Carotn> 2— polar, negatively charged residues and their amides (Asp, Asn, C3!n ; 
Gin); Group 3— polar, positively charged residues (His, Arg*. Lys); 0OTp 4-darge, aliphatic, 
nonpedar residnes (Met, Leu, Be* Val ? Cys); and Oronp 4— large,, aromatic residues pme, Tyr^ 
Ixp). 

25 Less conservative substitutions might involve the replaeem of one amino acid by 

another that has similar characteristics but is somewhat diffe en t in size, mch. m replacement 
of an alanine by an iaoiexicine residoe. Highly non conservative replacements might involve 
substitutitig an acidic amino acid for one that is polar* or even for one that is basic in 
obaracten Such radical srrhstit ati ona oarmof howeveiv he dismissed as potentially ineffective 

30 since ehemlcai eftects are not totally predictahle and radical subsntutions might well give rise 
to serendipitons effects not otherwise' |?re4fc4aMe from simple chemical principles. 

Of conrse, such aitbstirirtions may involve structures other than the common L-ammo 
acids. Thus, D-amino acids might be snhstftuted fer the Xv-amino aeids . commonly fmmd in . 
the antigenic peptides of die In-veatiOB. : attd yet still he encompassed by the disclnsute herein. 

•16- 
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la addition, amino acids possessing npn^hndmd R groups <Le, y R groups other than those 
found in $&e comitjon 20 amino acids of natural proteins) may also be used fer substitution 
purposes to produce Immimogens and innounogenic polypeptides according to the present 

5 If sobshtutlons at more than one position arc foond to result in a peptide with 

substantially ecfulvafent or greater antigenic activity as denned below, then combinations of 
those sufeatitutionK will be tested to determine if the combine! .^featitaWom- result in additive 
or S^aTgeneic .^fj^cts on tbe antigenielty of tfe peptide. At most, no more than 4 positions 
within £be peptide wduld :sMiuitaiseoxts|.y be substituted. 

iO Based on ototoxicity assays, an epitope is considered substantially identical to the 

refeenee peptide if it has at least 10% of the anti genie activity of the reference peptido as 
defined by -tbe- ability of the snhstituted peptide to reconstitute the epitope recogniEod by a 
OXL in comparison to the referonee peptide, Thns, when comparing the lytic activity in tlie 
hnear portion . of the effector: target curves with eqnimolar concentrations of the reference and 

15 substituted peptides, the observed percent specific killing of the target cells ineohated with 
tbe snbstitnteri peptide shonM be equal to that of the reference peptide at an effector; target 
ratio that is no greater ttar* •I.O-fbMVah^Te the r^fermee ; p^>tide- eijibetqntfirget: ratio at which 
the oornp arisen is being made, 

»eferah1y ? when the OTLs specific for a peptide of SEQ ID MOrl~2$g are tested 

20 against the sahstituted peptides, the peptide eono^ntration at which the an bstnnted peptides 
achieve half the maxima! increase in lysis relative to background is no morc than about 1 
mM> preferably no rnore man about 1 more preferably no more than ahout i and 

still more pTeferably no more titan about 100 pM ? and most pr^feraMy no niore than about 10 
pM. It is a'l^p preferred that the substituted peptide be recognised by CTLs from more tban 

25 one individuaL at least two, and nacre prefei ably three individuals: 

Thus, the epitopes of the present irwention may be identical to naturally occurring 
tumor- associated or tnmor-specifle epitopes or may include epitopes that differ by no more 
than 4 residnes from the reference peptide, as long as they have subsiantiaJly identical 
antigenic aeii vi ty > 

30 It should be appreciated that an inuniuu>gen may consist only of a peptide of SEQ ID 

MO;I ~2Sp\ or eomprise a peptide of SEQ 10 MO;i-25&, or comprise a plurality of peptides 
selected mom SEQ ID NO: 1-258, or compri se a polypepdde that itself comprises one or more 
of the ephopie peptides of SBQ H> MO: 1-258. 
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The Immunogenic peptide and polypeptides of the invention can be: prepared 
s^ifeeiic&lly, by-r^combmant 'ON A technology* or they can be isolated from nainr&l sources 
such as tiunof cells expressmg the oiiginal protein j*rqdnet v 

They polypeptides and oligopeptides disci osed herein- osm ; bejsyii&esiised in-aolntio-.u -or 
5 on a solid sxipport ur accordance w Various automated peptide 

syntbeafeera are commercially available and can be used in accordance with known protocols. 
See. ...for example, (Grant, Cn A., Syntfeetxe Bepliries: A User's Guide, 1992, W. H* Freeman 
and CornparrVs New York* Colig&n* X B> et Current Protocols in Protein Seieuce, 199# 5 
■John Wiley Sons, ine ^ M ew ork),.; Fr^gm^nts. of polypeptides oftbe invention can. also be 

10 synthesized aa m termed* ates m the synthesis of a larger polypeptide. 

R^eombHiaiit DNA: ieolmolo:gy may he employed wberein a xmcleotide aeonenee teat 
encodes an totmuiiogtoic peptide or p^i>^pti<le of iater^t is inserted into an expression 
vector^ transformed or IraTisfeeted into an appropriate host cell, and .cultivated onder 
conditions snitaMe &r expression . These procedures are well known in the ait to the skilled 

15 artisan, as described in (Coiigm% J\ B. ei ai , Gurrent Protocols in fciniunology^ 1999. John 
Wiley & Sons, Inc,, New York; AnsubeL R M. et at Client Protocols in Molecular Biology, 
199% Jaim' yp&#y--& Som*,I*sc«* Mew Tork; Molecnlar Cloning: A Laboratory Marmai I9S9, 
Gold Spring Harbor I^aboratory Press, Gold Spring Harbor), Tlxn% recombinanOy produced 
peptides or polypeptides can be used as tteinrm^ 

20 The ending sequences for peptides of the length contemplated herem can be 

synthesized on enmmereially available automated : ]DMA aynthesiixers using protocols that are 
well know in ike art. See lor example, (Grant, Gv A.. Synthetic Peptides: A User's Guide* 
199:2, W\ B, Freeman and Company, Mew York; Goligan. 3\ E. et al :: Cnrront Brotocols In 
Protein Science, 1999, IqIm Wiley *§c Sons* lim, New York). The coding sequences can also 

35 he modified such that a peptide or polypeptide will be produced that Incorporates a desired 
amino acid anbstiintion. - The coding seqaenee eao be provided witb appropriaia linkers, be 
ligateel into suitable expression vectors that are c^mmorrly available in the art, and the 
rosidtmg DMA or MM A nioleeide can be n^ansfermed or translecied Into suitable hosts to 
ptwliio^. the- desired- ^ss<m proCem. A number of such vectors and auitable host systems axe 

30 available, and their selection is left to the skilled artisan. For expression of the lesion 
proteins, the coding sec|nence will be provided with operaMy linked aiart and stop codous, 
promoter and terminator regions, arid a replication system to provide an expression vector .for 
expression in the desired boat cell. For example, promoter se^fneneea compatible with 
bacterial bosts are provided in plasroids containing eonvenient reatrie don sites lor insertion of 
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ih^:: d^sired> coding sequence. The resulting expression vectors are trausforriied into suitable 
bacterial hosts. Ye sst ? insect, arid oiamrualian host cells may also be used, eniployipg suitable 
vectors and control sequences. 

Host cells are genetically engineered". (transduced or trans tboired or trans fee ted) .with 
5 the vectors oi this irrvention which may be, tor example, a cloning vector or an expression 
vector. The vector may b^ i^r example, in the form of a plasoiid, a V^a|/ j>artiefe apliaggv 
etc, lire engineered host cells can be cultured in eorrveuuouaJ nurdent media modified as 
appropriate lor activating prnrnoters, selecting transibmiants or am£li%in:g • tte • g^nes of die 
present MveBtion. The cnlhne conditions, such as temperature, p0 and dre Hke 5 we those 

10 previoosly used with the host eel! seleeied fer expression, arid will be apparent to the 
ordinarily skilled artisan. 

More particularly, the present invenlion also includes recombinant conslroets 
composing one or more of the sequences as broadly described above. The constmeis 
comprise a vector, such as a piasnnd or vim! vector, into which a seipeno^ of .tile ,:to>-eMioti. 

15 has been inserted^ In a forward or reverse orientation. In a preferred aspect of this 
embodiment, the construet iurther comprises regulatory seoatenoes s inchrding^ tor example^ a 
p^moter y .<>|5;0rabl.y libfced: to the seauenee. Large noinoers of sui table vectors and promoters 
are known to those of skill in die art, and are eonnuercislly available, 

In a ferlber ernbodbn^nt, tbe present invention relates to host cells containing the 

20 above-described eorsstruets. The best cell can he a higher en&aryoixo cell, such as a 
mammalian eelb or a lower eukarvotio cell, sueb as a yeast eelf or the host cell can be a 
nrokaryotie ceil* sneh as a bacterial cell Introd ection of the" &obs tract . i^o/.tbit hdst cell can be 
effected by calcium phosphate transfer tlom I>BAE-f>extran mediated iraoslectIon 5 or 
eiectroporation (Ausubeb F, M> £t at ? Current Protocols in Molecular Biology, 1999, John 

25 Wiley Sons r Ibc /Mew York; Molecular Cloning: A Laboratory Manual, ! 9S9 S Cold Spring 
Harbor baboratory Press, Cold Spring Harbor). Sueb eeOs ears routinely fee inibzed for 
assaying CT1, activity by baving said genetically en^ioeered^ or reeombinanb host cells 
express the inrrnonogeme peptides of the present invention. 

Various rnarnroaliau cell crdmrre systems can also be employed to express 

30 reeombinant fjrotein. Exaotples of mammaMan expression systems |n.c;fod^ : the COS-7 lines of 
monkey kidney flbroMasis. described by Gln^rnam CelL 23 :175 (l9Bi% and other eel! lines 
capable of expressing a compatible vector, tor example* the CI 27, 3T3* CHCX HeJLa and 
B1K cell lines. Mammalian expression vectors will comprise an origin of rep iicali on, a 
suitable promoter and erdianeer,. and also any necessary rihosome bindit^ sites. 
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pojyadeTiylation she, splice donor and aeeeptar sites, transcriptional termination sequences, 
and SMIaLukin^:^ OH A sequences derived from the splice, 

.ami. polyadenyiahon astes may fee used toy provide die required no^iraB^crfbed: genetic 
elements, 

S The polypeptide can fee recovered and purified from reeoroMnaut cell cultures hy 

methods including ammoninm sidlate or ethane i precipitation ? aeid ■ extraction*, anion or 
cation exchange chromatography. phosphoceh close eljromatograpliy, hydrophobic mleractioxx 
ehaoniatonraphy, affinity ehr^ni^tQ^^riy, hydroxy I apatite chromatogi -aphy and lectin 
eiirorn^togi'apliy>^ Protein refolding steps can be used,, as necessary. In eonrpieiing 

1 0 conflgBxatioo of the mature protein. High perhmrianee liquid chrornatogr aphy (HPLC) can he 
ernplo^ed for final porinearlon slops. 

The himruoogenie peptirles of the present invention may be used to elicit CTLs ex 
vivo irom either healthy incuvidiiala or frorn eaneer paheuts v snch as breast carcinoma, 
colorectal carernonia* lung carcinoma^ ovarian careinarna* or prostate carclnonm. Such 

15 responses are induced fey incubating m tissue culture the i^dividnars CT'Jb preenrsor 
lynxphofcytes together with a sooree of antigen presenting cells and fee appropriate 
mining of suitable antigen presentiog oetis include dendritie : c^lls^ 

macrophages^ md activated B ceils, l:ypical% the peptide at concentrations between 10 and 
40ugo:nl 5 wonld he pre4x*eofeated with the-aittsgen • presenting :cejl£ fer periods ranging from 1 

20 to IS hrs< p2-m^crog|ohul£n (4 ixgoai) eau be added daring this lirne period to enhance 
hindirn|. The antigen presenting cells may also be held at room ternperntnre during the 
Mcnbatlon period (Ljuuggr^ H -Cr. et ah ? Harare., 346:476-480, y(l-990j) or pretreaic-<3 with 
acid C^a% H> ,T> III et ah, K urn . Imnion ol > t 39:79-86, (1994)) to pmqfe fe. ^i^^atlon. of 
denatured class I MHO molecules that can then hind the peptide. The precursor CTLs 

25 {respondent) are then added to the amigeu presenting cells to which the inirnuno genie peptide 
has hound (athrmlators) at responder to stimulator ratios of between 5:1 and 50:1, and most 
typically between 10:1 and 20:1. The co cultivation of the cells is carried out at 37° In 
RPMX 1640, 10% fetal bovine serum, 2 rnM' L~giutarnine, and IL-2 (5-20 Dmts/ml), Other 
cytokines, such as £L~l ? and IL-12 may ako he added to tlxe culture, Fresh 11,-2- 

SO containing media is added to the cultures every 2-4 days, typically hy removing one-half the 
old media and replenishing it with an equal volume of fresh aiedla. Afa dayB s and 

every 7-10 days thereaxler, the GT1, are re-sthnidated with antigen presenting eells to which 
inimntK>getiio peptide has been bomui as described above. Fresh XL-2-eontaining media is 
added to the cells .throughout their culture as deacrihed above. Three to ibur rounds of 

-20- 



WO ?.iMe/036246 



: stimulation, and sometimes as many five to eight rounds of stimulation, are required to 
generate a CTL response that can dien be measured in vitro. The abov^ described protocol Is 
imistrative only and should not be considered limiting. Many in vitro CTL stimulation 
protoools have been described' and the choice of which one to use is well within the 
5 knowledge of the skilled artisan. The peptlde-speelflc CTL e&& be Mrtiier expanded to large 
numbers fey treatment with ariti~C£>3 antibody. Far example, see (RkkhdL S R, and 
Greenherg, P. XX, JJmmunoLMethods, f2B:IB9 201, (1990); Walter, B> A, et ah, 
M.EngLXMed^ 

AMigen presenting cells that are to be used to stimulate ^ CTL response are typically 

10 incubated with peptide of mi opiiimat lengtb* • .for .^:^p.l« a nonapeptMe,. ftat allows tor direct 
bmdrng of the peptide to the class I MHC molecule withoirt additional processing. Larger 
oligopeptides and polypeptides are generally mefE?cti%-o in binding to class 1 MHC moleeuies 
as they are not efficiently processed Into an appropriately sissed peptide in the e^traceOuiar 
milieu. .A. variety of approaches are known in the art, however, that allow oligopeptides and 

IS polypeptides to he e^ogenousiy aeqaired by a cell, which then allows tor their subsequent 
processing and presentaliori by a class I MIK molecule. Bepr^senlatives, bat non-hmiting 
examples of such approacbes incfude electroporation of the molecules Into the cell ^iarding, 
C. II IK Bur.IJmmonob, 22:l§65~t-8&$,, Ci992)) # .oac^psulation. of the moteiifes in 
liposomes that are fused to the cells of interest (Reddy, R. et ah a |.IpimuBol.4€^.^h0d^ s 

20 141;157-1 63 P (1991)), or osmo tic shock Ip. which ...tile:- molecules are takeri op via pmooytosis 
{Moore, M. W> ei &L S Cell, 54:777-785, (1 9SB)}7Thns ? obgopeptMes and polypeptides that 
comprise one or more of the peptides • of the . invention c&ri be provided to antigen presenting 
eeOs in aach a iasliioh that they are delivered to the cytoplasm of die ce.IL and are 
sobse^nently processed to al low presentation of the peptides, 

25 Anligen presenting: cells suitable tor stimulating an in vitro CTL, response that Is 

specific for one or more of the peptides of the invention can also be prepared by introducing 
polynucleotide vectors wa&g . p$© se^mpes ; into ceils. These polynucleotides can be 
designed so oh that they express only a single peptide of the im^eMion, multiple peptides of 
the inventiori, or even a phiMIity of peptides of tie invention. A variety of approaches are 

30 lenown in the art that allow polyoncleotid.es to be introdiiced and expressed in a celh thus 
prow&mg one or more peptides of the invention to die class t Mi-lC molecule Moding 
pathway. Representative, feat non-brniting exarnples of soeh approaches include the 
intxodnehc^ of plasrnid DMA through partiele-jnediated gene :tra^sfe:r or eleetroporation 
CTnting, l ei at, J lnimmroL, 160:1139-1147, (1998)}, or the transdnction of cells with an 
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admavims expressmg the polynucleotide of interest (Perex-Die?^ A, e! al, Cancer Res,.* 
58:5305-5300* (1998)). Thus, oligonucleotides that code for one or more of the peptides of 
the iir^eotion cari be provided to ^nugervpresentmg colls In such a. fasuiots ; that : thm'- peptides 
associate with class I MHC molecules and are presented on the surface of the antigen 
S presenting celt, and consequently are available to sdmnlate a CTJL response. 

By prep aring the stimulator eel Is used to generate an in vitro CTI_, response m 
different way s* it is possible to coritrol the peptide specificity of CXI, response* For example, 
the CTLs generated with a particular . peptide will neeessarily he speeffie for that peptide, 
likewise, CTXs that are genemted with a polypep tide a$. pi^^mcMotxdp ^Kprmsmg. or oodfeg 

10 for particular peptides will be limited to specificities that recognise those pep tides. More 
broadly, sdmnlator cells, and more speeiSeally deridritic ceils, can be incubated in the 
presence of the whole parent protein. As a ferthor alternative stimulator cells, and more 
specifically dendritic ee!^ can he transduced or trmrslected with RMA or DMA comprising 
the polynucleotide- sequence eneodirrg the protein. Under these alternative -o^ndiiians* pepikle 

15 epitopes that are natnr ally cleaved out of the protein^ and which are generated In addition to 
peptide epitopes of SBQ ID NO:l-25g can associate with an appropriate class I MHC 
rnoleeule. which, niav or may not Include HI.A-Al* ~A2*. -A3, The selection of antigen 
presenting cells mid .fe^- t>peM>f antigen with which io sthmdate the CTL f is left to the 
ordinary skilled arti san > 

20 In certain enihodirnents, the methods of the present invention include a method for 

inducing: a CTL response In vitro that is specific tor a tumor cell expressing & molecule fivar* 
Al ? A2* or A3 snpertypes (Al l is a JBember of the A3 supertypeX whereby the method 
comprises corstacting a Gill* precarsor lymphocyte with an antigen presenting cell that has 
bound an imnnmogen comprising one or more of the peptides disclosed according to the 

25 invention. 

In specific emfeodirnents, the methods of the present irr^ention incrode a method lor 
fnd uoirtg a ClX response in vitro that is specific for a tumor cell expressing a moteenle irosp 
.A3, A2> or A3 sripert>*|ie% whereby the mediod comprises contacting a CTL precursor 
lynrpliocyte with an antigen preseiitmg cell tnat has exogenously acquired sn imrnnnogenic 
30 oligopeptide or polypeptide that eornprises one or more of the peptides disclosed according 
to the invention. 

A yet additional enihodim present invention is directed to a process for 

indncing a.CTL response -In. vitro, that is specific for a tumor eel! expressing a moleenle from 
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A.L A2, or A3 supertypes, comprising contacting a CI- L precursor lyrnplmcyie with- an 
antigeii presenting cell thai is expressing a polytreeleotide coding ibr a polypeptide of the 
Invention and wherein said polynucleotide Is opcrably Imkcd to a promoter, 

A variety- ■&£■ $&dtmi.qim& exist ibr assaying the activity of CTL, These techniques 
5 inoinde the labeling of target cells with rad 5 arm circles sxveh. as Na^ J Cr(>4 or -*H -thymidine, and 
nieasnring the release or retention of the radionuclides horn die target cells as an index of cell 
death. Such assays are well-known in the art and ihmjc selection Is left to trie skilled artisan. 
Alternatively, G*n, Me te0wo to release a variety of cytokines wte tliey are stimulated by 
^1. appropriate target cell r such as a tumor cell expressing tfee re^ molecule 

10 and the corresponding peptide > Non-limiting examples of snob cytokines mela4e 

TfnF a, and GM-CSfi> Assays far these cytokines are well towa m the art. and their 
selection is lelit to the skilled artisan. Methodology tor roeasn ring both target ceil death and 
cytokine release as a measure of CXC reactivity are gi ven in Coli^an, J. B. et af f Current 
..Fr<>t«>eoIs: itit>Immxmolq.g> ) v X999 ? John Wiley ^ Sons, Inc.. New York). 

15 Afler expansion of the antigen- specific CTLs^ die latter are then adoptively 

transierred back into the patient, where they will destroy their specific target cell, t he ntility 
of sireh adoptive transfer is demonstrated in Hortrn R. X et af (In feet Inxmtm,., 67:2010-2012^ 
(1999)) and Riddell, S. B, el ah p^nc% 257:238-24 1 ? (1992)). In detennixring the amoout of 
cells to rein fuse, the skilled physician will be guided by the total mjrt^r of ceils avaiXables 

20 the activity of the CTL as measured^ in vitro, and the condition the patient Fretemhlyv 
however, about 1 X XO 6 to about I X 10 12 ? more p:referaoly abont 1 X 1.0- to about 1 X W l 
and even more preferably., ahont I X 10* to about 1 X 10 iV peptide- specific CTL are iniused. 
Methodology ibr rei n fusing T ceils into a patient are well known and exempliJied in U,S, Pat, 
Na 4,144,893 to Bonski, et aL ? and IX S, Fat. Na 4 ? 6§0*9 15 to Rosenberg, 

-25. The pepiide-speciflo CIL can be perilled tTonl the stinmlator cells prior to infusion 

into 'fee patient. For exaniple, monoclonal antibodies directed toward the ceil snrtace protein 
CO| present on :.-CTX^ can he psed in eonjimction with a variety of isolation teebniques soon 
as antibody panning^ flow cytometric sorting, and magnetic head separation to purify the 
peptide- spec! lie CTL away from any renutirnrig non~peptMe specific lymphocytes or tforn the 

30 stirrralator cel!s> These mediods are well known in the arf and their selection is left to the 
skilled artisan. It should he appreciated that generation of peptide- specific CTL in this 
manner obviates the need ibr stimulating the CTL, in the presence of iranor, Thus^ there is no 
chance of inadvertently reintrodneing tumor cells into the pah enh 
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Thus, one embodiment of the present invention relates to a process for treating a 
subject with cancer characterized by tumor cells expressing complexes of a molecule from 
Ai, A3* or A3 stipen>pes^ for exarriple, HLA-A1, ML A- A3, or 1 1 LA All ? wiiereby CTLs 
produced in vitro according to the preseiiiinverition are administered In an amount suffi&ieitt 
to destroy the turner cells tfrrough direct lysis or to erleet the distraction of the tumor cells 
indirectly 'through trie elaboration of cytofcmes. 

Another embodiment of the present invention is directed to a process for treating a 
subject with csrioer characterised by ttimor ceife expressing any class T MHC molecule and an 
epitope of S BQ ID HO: 1-25S 5 wlierehy the CTLs are produced in vitro and are specific for 
the epitope or original protein and are admrrdstersd in . jm. mn<>imt $uMowni i& destroy the 
terror cells throagli direct lysis or to eifeet the destruction of the tumor cells indirectly 
through the ^lahdratioii; of o>taMiies > 

It*, the foregoing embodiments the cancer to be treated may inelode a breast 
carcinoma, a colorectal carcinoma, an ovarian carcmoma^ a k^g carcinoma and prosiate 
carcinoma^ hut especially breast carcinoma, 

The e& vivo generated CTL can he y&M. to identify and isolate the T ceil, receptor 
molecules specifle For the peptide. The genes encoding the alpha and beta ohaixis of the T celt 
receptor can he cloned into an expression vector system and ti^iBfert^d and expressed In 
naive T cells irorn peripheral h loo d, T cells froru lynrph nodes, or X lymphocyte progenitor 
cells from bone rnarrow; These T cells,, which would then he expressins a peptMe-speoitle T 
cell receptor, would then have anti-tumor reactivity and could be used In a dopuve therapy of 
eanccx, and more specifically cancer, breast carcinoma* colorectal careiaorna, ovwian 
carchion ia s lung eaxeinorna ? and prostate oareinoma. 

In . arM|tk>rs. to their a se tor therapeutic or prophylactic- purposes* d*e inimimogenie 
peptides of the present invention are nseiW as screening and diagnostic agents. Tlms ? the 
tem>:tni^geBie . |>epli4es of the preaent hTventlou. together with modem teehmqnes of gene 
screenings make it possible to screen patients for the presence of genes encoding such 
peptides on cells ohtafned fry biopsy of tnuiom detected in st^ch patients . The results of such 
mtmm&ig he|$> cietennme the efficacy of proceeding with. :.tlie- :tegmien of treatment 

disclosed herehi using th e imm unogens of the present In vention. 

Alternatively, the hnrnrnrogenie peptides disclosed, hereim as well as innetionally 
similar hooiologs diereof; may he used to screen a -.sample for the presence of that 
s^cifi^ally t^c<?giiize- tte ' oorres^aniditig; epitopes. The lymphocytes to he screened In this 
assay will norma Oy he obtained hxun the peripheral hlood, hnt lyxophoeytes can he ohtalned 
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rxorn ;ot!ier sources, including -lymph nodes,, spleen, tom^rs, and pleural fluid. Tfee peptides oi : 
the present indention may ; then he used as a di agnostic tool to evaluate the effieacy of the 
immimotherapeuiie treatments disclosed herein Thus, the in vitro generation of CTL- as 
^ese^ibed Aop wmiH he nsed. to d^temine if patients are Ufely to r^pomi to the peptide In 
5 vivo. Similarly, the hx vhro generation of CTL could he done m ith samples of lytiiphoc^e^ 
ohiamed Bom the patient helbre and afl^r treatment with the peptides. SuceessErl generation 
of ■ €TE in vivo sfeouM then fee recognised by a correspondingly easier ability to generate 
peptide-speeiffc CXt. in vitro from ' lytnphoevtes obtained fdllowiag treatment m comparison 
to those obtained hel^re treatTBont, 

1.0 The oligopeptides of ttre invention, such as SMQ TO NO: 1-2SB, can also he osed to 

prepare class I MG tetramers wMoh can be used in conjunction with flow eytom^rry to 
^?..mti.tBt«. &e #«^?.ency : i5e|?ti<l«^speeitle. CTL that are present in a sample of iyirrphocytes 
fe>m an individuaL Specifically, for example, class I MHC? molecules cornprising peptides of 
SEQ ID NO: 1-258, would be combined to form terramers as exernplitled in ...U.S. Fat- No. 

15 S,mS£m„ Said tetramers would flml use in monitoring the frequency of ms hi the 
peripberaJ bloody fymph nodes 5 or tornor mass of an individual uMetgomg immtHKjteap^ 
with the peptides, protems ? or polyrmcleotrdes o f the in vendor^ and it would be expected that 
successful ifn.rmmiKati.oTt would lead to an increase in the frequency of .the peptide^specifte 
CTL. 

20 As stated above, a vaccina In accordance with the preseut invention may include one 

or more of the hereinabove described polypeptMes or active fra^^ota thereof; or a 
composition, or pool, of imrmmogenlc peptides disclosed herein. When employing more than 
oi^e polypeptide or active fcgTMeM> such aa two or more polypeptides and A>r active fragments 
may be used as a physical mixture or as a fhsion of two or more polypeptides or active 

25 fragraetrts> The rirsiori fragment or fusion |>oiypeptkie : may be produced* tor example, by 
™ta te^ or by the use of appropriate Imbem ior fesing previously prepared 
polypeptides or active fra^neuta , 

The mrmnnogemc molecules of the invention,, including vaccine eomp&skmm* may 
he ntilized according: to the present hivenlion for purposes of pt&vcntmg*. suppressing or 

30 treating diseases causing the expression of tbe immimogenic peptides disclosed herein^ such 
as where the antigen is being expressed fey «<>r cells. As used in accordance with trie 
pre^eM mve«Iot% the term preventions relates to a process of propl|yteis : in. wMch a?* 
animal, especially a mammal, and most especially a hnman, is exposed to an imiMiiog^ of 
tbe $>.re0eBf iTmmii^n ^iior to the indiiction or onset of the disease process. This eould be 
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•done where an individual has a gmetie pedigree indicating a predisposition toward 
occurrence of tile disease condition to be prevented, For example,, this might be true of an 
individual whose ancestors show a. predisposition toward certain types of cancer. 
AllCTOatively- the irnrnuoogen could be adixilrustered to the general population as is 
5 frequeiitly done for infections diseases, i^liernauveiy, the mtm "suppression" is often used to 
describe a condition wherein the disease process has already Begun but obvious ■ s^mipipms of 
said condition have yet to he realized. Thus, the cells of an . individual' may have Become 
cancerous hot no outside signs &f the disease -fcaVe-ysf fee-en ^liiiieally : r^odgiiiited. :eitfe&r 
case, the terai prophylaxis can he applied to encompass both prevention and suppression. 
10 Conversely, the term -*treatment ? ' is often utilized to mean the clinical application of agents to 
combat an already existing condition whose clinical presentation has already heen realised in 
a patient. This would occur where an individual has already been diagnosed as haying a 
tomer. 

It is understood that the suitable dosage of an ininiunogen of the present invention. 

15 will depend upon the a^e ? sex . health and weight of the recipient the kind of concurrent 
treatment, if any, the freqnency of treatment, and the nature of the ef&et desired. However, 
die most preferred dosage can be tailored to the Individual st^ojeet. as detemikied by the 
researcher or clinician. The total dose required for- any given treatment will commonly be 
determined with respect to a standard reference dose as sot by a rnamrlnoturer, such as is 

20 commonly done with vaccines, such dose "being administered either; in. a single treatment or in 
a series of doses., the success of which will depend on the production of a desired 
immunological result (Le,> successful production of a GTLonediated response to the antigen y 
which response gives rise to the prevention and/or treatment desired), Thus, the overall 
administration schedule most he considered in determining the success of a course of 

25 treamienf and not whether a single dose, given in isolation, would or would not produce the 
desired innrmnologically therapeutic resuh or effect. 

The ther^peuticaily eilective aoionnt of a composition containing one or more of the 
irnmonogens of this invention, is an amount suMck&t.tx* induce an efteetive €"l r L r^spoiise to 
care or arrest disease progression. Thus* this dose will depend* among other things, on the 

30 identity of the inrrnnnogens used, the nature of the disease condition^ the severity of the 
disease condition^ the extent of 'any need- to pr^v^nti: such a eoxidilion where it has not already 
been detected, die manner of administration dictafei by the situation requiring such 
adirnrnstmrion^ the weight and state of health oTthe indi vidual receiving such admirhstradon, 
arid the sound judgment of the chnician or researcher. Thus, for purposes of prophylaedo or 
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therapeiitio ateimslraiOT, et&ctiye amounts :./WOuM .generally lie wn.Mn the range of from 1:0 
p.g to about 5,000 jug of peptide for a 70 kg patient iblfewed by boosting dosages of Irom 
about IX) ug to about' 1,000 ag of peptide pursuant to a.-.bo;ostmg;r0gim.^^. o^er days* weeks or 
nionth% depending on die rocipienfe response and as necessitated by ^bs^^mt'moxilMrixig. 
5 of CTL-mediated activity within the bloodstream. Of course, such dosages are to bo 
considered only a general guide and^ in a given sitnahom may great !y exceed such su^ested 
dosage regimens where the clinician believes that the recipient's condition warrants more 
aggressive administration schedule. The efficacy of adminisiering additional dose% and of 
increasing or deexeasnq^ Use' ^Mtervai,. may bo re-evaluated an a c^lfemiig vbasi% • in. . View- -.of 

t0 the reoipienf s :piitimo€!0#stm^. (far example* the level of CTL aedvily with respect to 
tnnsor-associated or misior-speoific antigens). 

For stick purpose^ tlie innrmnog^nie eonipositions aeeordinir to the present invefrdoti 
niay he mod against a disease condition sneb as cancer by administration to an indi vidnal by 
a variety of routes. The eoniposidon may be adnihnstered parent eraliy or 'orally*: atlC - if 

15 parenterally, either sv^temically or topically. Farenterai roates include siibcBtarreotis, 
mtraveuous, mtr&derm&I, |nlramascular s intraperitoneal, intranasal, or feuceal 

routes. One or more such routes may be employed, Farenteml administxation can t>e, tor 
example, by bolus Injection or by gradual perfusion over rime. 

Generally,, vaecines are prepared as irrjectables^ in tbe ibrrn Qf aqtieoms solution or 

20 suspensions, Vaccines in an oil base are also well known snob as tor: inhaling. Solid &?rms 
that are dissolved or suspended prior to use may - also be . .tormniated. ;F|r^maoeutiea|. careers* 
diluents and e^erpients are generally added that are compatible with die active ingre^ierits 
and acceplaMe for pharmaeeudcal use. Examples of such catTiers mclude^ bnt are not Kn*ite>d 
to* water, valine solutions^ dextrose, or glycerol Combinations of carriers may also fee used, 

125 These cornpositions may be siedlixed by eouveMional f well Ioowb sterilisation techniques 
including sterile filtration* The resulting sohuions may be packaged for « as is ? or tnc 
aqueous sokaions may be lyopnilissed, the lyopMlized preparation being combined with 
sterile water before administration. Vaccine compositions may ferther incorporate additional 
substanees to stabilise pH, or to function as adjutants, wetdsig agents^ or emulsifying a^en% 

36 wiiich ear* serve to improve the effectiveness of the vaccine. 

The concentration of the CTL stimulatory peptides o f the in ven d on in pharmaeeutieal 
fbrmalations are subject to wide variation^ including anywhere ferm less than 0.01% by 
weight So as n m oh as 50% or rnnre. Factors snefe as voMrne and viscosity of the resulting 
cornposidon must also he eonsidered. The solvents* or dilnents, nsed lor such eoniposnions 
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Include water, dimethylsylfo^ide, PBS (phosphate buffered saline) 9 or saline itself, or oief 
possible carriers or exeiinents; 

The immuiiogens o f the preserj t inventxon may also b:fe cphtalned m artificially cr eated 
structures such as liposomes, -XSCOMS, slow- releasing particles, and other vehicles which 
5 imstease the Hmimnogenieity and/or h all-life of the peptides or polypeptides m smmxm. 
Liposomes include emulsions, ioarns s micelles, insoiebie monolayers, liquid crystals,, 
phospholipid dispersions, lamellar layers and me like, liposomes for use in. the ^invention am 
ib.niied froru standard vesick^-ibn.m\ug lipkis which geuerally inelude neutral and negative I y 
charged phospholrplds and a sterol such as cholesterol. The selec tio.n of lipids Is generally 

lO deterriiiried by opi>0ic!^r^o;o.# such as liposome ai^.e and stability M tlie blood. A variety of 
are a;v&ilaMe for preparing liposomes as reviewed, for example* by (Coligart^ |> B, et 
ah Current i^t^.cals- ill- Protein Science, 1999? John Wiley & Sobs,, Ike.., New York) and see 
also tLS. Fat Nos. 4,235*871, 4,50 1*728 4,837,02 8, mid. 5,0 19,3 liposomes coiitarmng 
the peptides or polypeptides of the irwerrdon can he directed to the site of lymphoid cells 

15 wliere the liposomes then deliver the selected tnraranogeus directly to antigen presenting 
cells, Targeting ears he achieved by ineorporalina; additional molecules such m proteins m 
polysaccharides into the outer mernhranes of said structures, thus resulting in the delivery of 
f he ^nratures to particular, areas of the body, or to particular ceils within a given organ or 
tissue. Such targeting molecules rnay a molecule that binds to receptor on antigen presenting 

20 cells. For exaxnple ah antibody tbal binds to CDS0 eonM be used to direct liposornes to 
dendritic eefts. 

The imrnunogena of the present inventian may also he administered as solid 
omnpositions. Conventional nontr>xie solid carriers inclndiirg pharmaceutical grades of 
•rma?iOT:tol. s ; lactase* starch, magnesium, cellulose, giooose, sucrose, sodium saccharin, and the 

25 like. Such solid compositions will often he administered orally, whereby a phartnaceuticaHy 
acceptahle nontoxic composition is formed hy incorporating the peptides and polyp eptides of 
tlie indention wilh any of the carriers listed abave, Generally, such compositions will cpntam 
.IC^S^. ac^w;!^^^!^^- and rnore preferably 25-75% ael$w- xtsgredlenl 

Aerosol administration is also an alternative, requiring only that the inn^iunogens he 

30 properly dispersed within the aerosol ;pro|>^Ilanl ; , Typical percehta^es of the peptides or 
polypeptides of the invention are 0.01% -20% by weigfri:. prer%-ably 1% -10%, The use of a 
surfactant to properly disperse the inirnnnogen may be re^uirad. B^eptesentatlve sr^raetants 
irKsInrie the esters or parti al estera of fatty acids .oont^mug;;.^m;6 to 22 earbnn &lorns* such as 
caproie, octanoic, laoric, palmitic, stearic, liuoieie, bnolenio, olesterio and oleic acids with an 
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aliphatic poiyhydrio alcohol or its eye he ankyciride. Mixed enters, such as mixed or natural 
gjycerides may be employed. The snrraet&nt may constitute 0.1-20% by weight of the 
compasiuoru preferably 0.25-5%. Typical propellants Cot such adnhnistradon may include 
eaters and Bimi!^r . : ctemim% but ate by no means limited to diese. A carrier^ soeh as. Imiihh* 
5 .for i Mranas&J deh v cry* rn ay al so be inclnded. 

The peptides and polypeptides of the mveiition may also be delivered with an 
adjuvant. Adjuvants include. Bar are not .limited, to* cornpteie or incomplete. I^reiind's 
aoyuvanh Montanide ISA-SI,. Aetivad^n Gerie-3 aliroiimmi phosphate, ahnninum 

hydroxide* aipna* and saponin, Adjuvant effects can also be ohtamed by &$fe$i£ng a vtE^ty.of 
10 cytokines along with the imnmnogens of the inveritiorj.. These cytokines inelude/but aro not 
limited to XL- 1 * IL-2* II ^7, IL~ 12, and GM-CSF, 

The pephdes and polypeptides of the invention can also be ad:4eii to professional 
antigen presenting eeO a such as derxdrific :Cells: tiiM' have Been prepared ex viw, Far example, 
the dendritic eells ctmid be prepared from CD 3 4 positi ve stern cells tfo.rn die horse niatrow. or 
15 they cordd be- pr^ared- Tmnt positive moiKseytes obtained from the peripheral blood. 

Th® -^mdHtic .osslte ^re-geper^it^d ex vivo using cytokines such as €*M~GSB t XL~3* IL-4 ? TNF; 
and SOF> The cultured DC arc then pulsed with pepddes at varions concentrations using: 
standard, methods that are well known in the an. The pepiidfc~pii!$%d. ' deddrhf c . dells can then 
he administered either iBoravenoas]y> subeiitaneoi^ly, or ;mtxadem'ia!ly ? and the inansonl^ation 
20 may also include cytokines such as or 12, 

The present inversion is also directed to a raceme in which an imtmmogen of the 
present invention is delivered or administered in the form of a polynucleotide encoding the a 
polypepdde or acti ve fragment as disolosed herein, wbere by the peptide or polypeptide or 
active .fragment is produced In vivo, The polynucleotide may be melnded in a snitable 
25 expression vector and combined with a pharniacenticaiiy acceptable carrier. For example* the 
peptides or polypeptides could be expressed in plasmid DMA and noorephcative viral vectors 
such as vaeeinia*. fow.lp.ox>.. Yon^uelas* eouroe encepimlltis virus, adenovirus, or other IMA 
or X>r€A viragos, l^hese examples are meant to be illustrative only and should not be viewed 
as selt-hmihng< A wide variety df other vedto^.t^ :ByMl^fe: : «n4 are apparent to diose skilled 
30 in the art from the description given herein. In this approach, a portion of the nucleotide 
sequence of the viral vector is engineered to express the peptides or polypeptides of the 
invendon. VaccI'ma ; vectors* : aaM : hietliods usofh! m ' imt&m*m#imn protocols are described in 
LI S. Pat. Mo. 4,722»S48 > die disclose reference in its 

entirety, 
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Regardless of the nature of the composition given, additional therapeatkr agents may 
also accompaay fee idMiuii^gsiis oiMhe present invention, Tims, for porposes of treatog 
tumors, oomposition^ con mining the imnmno gen s disclosed In^rein may^ i n addition, contain 
other anho^nior pharmaceuticals. The use of sooh cosnpositiens with multiple active 
5 Ingredients is loft to - the discretion of the cMmeiarr, 

In addition, the ImmBtiOgeiJS; of the present invention can he esed to stimulate- the 
production of antibodies for use in passive imrnmmdierap for use as diagnostic reagents, 
arid for- « as reagents in other processes such as aiflnh.y okromato^a$>fe^. 

The present invention also rotates to - antifeodic? that rea&t withjmimum>getis, smeti as a 

10 polypeptide eomprising one or more of the epifopic peptides of SEQ ID NO: 1-258 as 
disclosed herein. Active hngnn^nts of such antibodies are also speeiflcally contemplated. 
Snob antibodies, and active fragments of stieh antibodies* for e^ample> and Fab structure, 
may react with* including where it is highly selective or specific for, an imnianogeme 
atmcinre eornprisirig 2> 3 , 4 or more of the epitopic peptides of dae iBvesrtioB , 

15 Willi the ad vent of methods of molecular biology arid oseomhinarrt tecMjology, it is 

now possible for the artisan or ordmary skill to produce antibody nioleetiles by reeonibina^ 
means and tbereby generate gene seoAMsnees that code for specific amino acid sequencer 
found in the polypeptide streeiare of die antibodies. Such antibodies can be produced by 
eMier . cioTting; the; gene s^que^^ . encoding, the polypeptide chains of said antibodies or by 

20 direct synthesis, of said polypeptide chains* witb in vitro assembly of die synthesized chains 
to form active tetrame^ie (B^f 2) straetnrcs with affinity for specific epitopes and antigenic 
determinants, IMs has peonitied the ready production of antibodies having sequences 
ctiaxactorisfie of neutral I sing antibodies tiorn different species and sonrees. 

Regardless of the sonrce of the antibodies or nanobodies, or bow the artisan of 

25 ordinary skill, chooses to pn>dnce snob antibodies or nanobodies, lnoiudin|| recombinajitfy 
constructed or synthesized, in vitro or in vivo^by using:; transgenic animals,, such as eows ? 
goafs and sheep, or by axing eel! cultures in bloreaetors, or by direet cheuneal synthesis 
employing no li ving organisms at any stage of the process, all antibodies and nauohodies 
have regions capable of interacting with a structurally complementary antigenic target. The 

30 regions interacting with the target axe referred to as **vatiaMe f - or "V" regions and are 
characterised by Ai^r^no^- .m amino; acid sequence hrom and bodies of dif^rent antigenic 
spenitieity. 

The antibodies disclosed; according to the invention may also be wholly synthetic, 
•vvfeorefe. tlie. polypeptMe chains: of tfee antibodies are synthesized and, possibly, ;i>ptiiiikfed for 
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bkdmg to the polypeptides disclosed herein as being receptors. Such anybodies may be 
chimeric or humaiir^ed- ^atibodies; and may '.'be hslly teiTamenc m stmeture. or may he dini&rie 
and comprise only a single heavy and a single light chalrL Such antibodies may also melude 
Iramriejrts* such as ...Fab and F^?}' iragmen% capable of reacting with and hmdiug to any of 
5 the polypeptides disclosed lutein as hemg receptors, 

A further embodiment of the present m^ention relates to a Method fer iBduckg : a CTL 
response m. a subject eormnismg administermg to subjects thai express HLA AX, A2 or A3 
supertype amigeris aa elective (te^ CTL^stfmulatirig amonm) of art immmsogen of ifie? 
In vention that does not eoniprlse the entire pmtelh expressing the epitopie peptides disclosed 

10 herein (be = r> one that comprises loss than the entire protein where; the protehi Is a naixrraily 
oceonrmg pol^cporie) in. an amount sufficient to induce a CTL response to tumor cells 
caressing at least ML A- A I or HX.A~A2, as the ease may he, thereby eiieithig a cellular 
msporise against said tumor ceils. 

A still Bather embodiment of tlie present mvenriori relates to a method tor inducing a 

15 CTL response in a subject, wherein the immimogen is m the i^rm of a p^ In one 

mw-]M>Mtig' example the method comprises admiruste-ing to subjects that express HIA-A2 
at least one CTI. epitope, . wherein said epitope or epitopes are selected irom a group 
ootriprlsH^; the ; peptides. diselosM according to the invention, and are coded within a 
polynneieotido seqiiersee that does not comprise the entire protein coding region f in an 

20 amount sxrffieient to ind uee a CTL response to tumor cells expressing HL A- A2 > 

While the examples are provided helow to ilinstrate the invention^ it is to be 
understood that these methods and examples m no way limit the invention to the 
ettmodimerits deserlhed herehi and mat omer embodiments and uses will no doubt suggest 
themselves to those skilled in the arc Alii publications^ patents, and patent applications eiterl 

25 herein are hereby incorporated by reference, as arc the references cited Iherein > It is also to be 
understood that throughout this disclosure where the singular is used, the plural may he 
i?rfemed and vice versa and use of either is not to be considered l imiti Ug. 

30 Cell l ines 

Ml>A-mb^23 1. <HLA- : A2 f A24J, a m™mary glaml ductal carcinoma cell line 
established from a pleural collision, was obtained, fom ATCO (Manassas, VA) ami cuhnred 
accc^nding to the ATOC" protocol, The cell Kne SKO V3 , A2 is : m%. HLA* A2. 1 tmnsfectmst of the 
origmal ATCC (Mai?assas v VA) ovarian adenocarcinoma line SKOV3 (HtA-A3, 6B, B! 3, $5, 
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GwS f -} and was obtained from Dr Co&siantra lo&nnkles (M. D . A&&$r$on Cancer Center, 
Moustoc, TXl A second ovarian cancer cell Ime DVGAR3 (HLA-A2, 29 B7 7 58) was 
•pxpcured frn^n ATCC. Both cell lines were cultured aecordm|* to metliods described m 
R^makristea, V, et at 2003 international- Ihsmus&l&gy W(6}:75t -763. 

5 

ImmimdafSnity Purification 

All tinker lilies were maintained in RFMI 1640 mednim eontaMing 10% lieal- 
inactivated FB S ? 2 mM L-glManiM% 10 rnM HBM5S ? pemeOIm (100 y/%nl>-stre|>t<>m^cin .(30 

10. &g?nil$ sohiiion and 1% sodium pyruvate solution (all fern Sigma, St Iw>ais> MD), "Me 
=SKX>\T3"*A2 ceil toe was cor.Yihmou.sIy malaiained In 2S%rg^nil '€3418' (fevltogen). The cells 
Were hmv^iM by tt^aim :^:t With 0,45% trypsin and 032 rnM EDTA, washed two times in 
pim$ph&i®~buffm®4 mihrn mhiiion (pM 7<4% and stored as qeM pellets at -80° CI Aii^uots of 
6-8 X 10 u> cells were soiubilized at 540 I 10* cens/snt in 20 mM Trie, pH 8.0, 150 mM 

IS MaCI, 1% CHABS* IB S fig^^il lodoacetaniide. 5 M-gtol anrotonra^ 10 |ig/ml Jeo^epdn, 10 
; jig/ml pepstahn A> 5 mM EI>TA, 0^2% sodium agslde^ mxdtlA ft|^ml p&en^ 
flooride iba: l b. Xfess and all sxsbseqneni steps -were. x>erfomi^i • wito ice-cold solutions and at 
4° <1 Hie Ivs&tes were then eeMnttiged at 100,000 I g, the pellets discarded > :&tfc| the 
OTp^it3.attot^ ; p0ss^d: tjhr&ugfc. & 0>22 f&ps filter, The snpem&t&nts were then parsed over a series 

.20 of oolnums with die first containing Seplxarnse, and the second containing the HLA-Al- 
specific monoclosiai antibody, &&3*~At., hound to a protein A-Scpliarose maiiix. The second 
oolnnm was than seqaend ally washed with 20 column volumes of 20 bM Tns. pH S*0 ? 150 
mM KaCi 20 eo!urnri volumes of 20 mM Trls ; pH S;0 ? L0 M M&CI, and 20 column vo torses 
^£20niM t^tis, pH SXK lite peptides were elnted Irom the column with $ column K>lmne$ of 

25 10% acetic acid. The Isolated 1 moteenles were then boiled lor 5 min to ilnther 

dissociate any bound peptide; %>m the heavy ehams. The peptides were then separated; 
trie co-purilying class 1 heavy chain and fe-mxcrog:lohalm by oentnfegation on & U Urafree-<3L 
metnhrane with a nominal molecular weight ent-off of 5 ? <>00 : Datto&s: ■ {Millipore* Bedl%xl 
Mass.). 

30 OS r C;ABS m SKOV3 cells were prepared nsiiig the same procedure adjust described 

except that HX^A~A2 raolecules were prepared nsmg BI.A-A2-speoiile and bodies > 
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The p : ep.tkie extracts were fmetionated by RB-^fBLC (Reversed'. Mrase -High 
Performance liquid Cbimtiatograpliv) using art Applied Biosysteny^ (ABI) model 140B 
s^tena, Tht^e^tract^ w&r& .oogsce&fe^f • b;y- vacuum : eeaMtlv^&tiort from about 20 ml down to 
250 $xl and iiij^cted info either a Brownies (HorwaJIs:^ Conn.) C T § Aouapore column (2.. 1 mm 
5 X3 cm ; 300 A; 7 &m). or a Higgins CMormtam ¥kw ? €a!l£| CIS Baisll column (3 1 mm K 4 
cm; 300 A; 5pm). The peptides wer^ etuted by first, using gr&cltent of acot^Bitnlo/0,0B5% 
TFA (Mi«oroae«tic aad) m 0.1% ll 7 A/water, witfe the concentmtiori of acetonitdie 
.fe^easiiis: from 0-9% (0-5 mtoles), 9-36% (5 55 minutes ^ and 36-60% (55-62 nHmxtes) A 
second, dimension fractionation of comBmed tractions 17 and IM from the first dimension 

I 0 (TEA) fraction was accomplished nsing tbc same gradien t & u i wi iti the substitution of HFB A 
(IientailuorofeBtyriO acid) inr TFA. The flow rate was 200 pJ/min* and fractions were 
collected at 1 mm (Brownlee colarnn) or 40 second (Higgins coluniB) to 
dimension of RP-BPLC' was achieved using tm Bidex (Napa* Calif) MicroPro Pump, a 
kom^made mlOTOapilkry colimmj and an ABl model 785 A OV ahsorbanee delecton The 

15 cohimrs wss prepared by paeking a 27 ern bed of 10 pi Ojs particles m a section of 2S5 pin 
<>a1:/7S pm i d> &sed shioa (Folymiero TechxK}logies s J?faoetiix ? Aim). Peptides in combined 
frastiom 2^ and 27 of the second dimension fraction wore loaded onto / this*, column and etaed 
with a gradient of acetomtnlc/0,67% tnethylarnine acetate/water in 0,1% triethylanime 
acetate/water* with the concentration of aceiomtnie increasing from 0-60% in 40 rnimxtes. 

20 The flow rate was about 300 nl/rnin 5 and; fractions were collected iriio 25 |il of wa(er every 30 
sec. In all .'R^-HFI-C •:ex:perim.etil;$ >: peptides w we deieeted by monitoring W absorbance at 
2 14 mm 



Example 4 

25 Mw Speetr omeirie An alysi s 

The second dirnension HPLO fraction was anal vzed u$mg art sifloenf splitter on the 
mierooaplliary BPLC eoliuruu In tMs experiment, lite cokirnn (360 pi o.cL X 100 nni id. 
with a 25 cm : :Cis hed) was butt connected with a &ero dead volume tee f^alco. flouston, TX.) 
to two pieces of fnaed silica of different lengths (25 am asM 40 pm id). Peptides were elnted 

30 with a 34 mi& .gradient of 0-60% aeeComtrile^. The 25 prn capillary deposited one ^Efdi of d^e 
OFLC effluent into the wella of a nuorotiter plate for iise in OTL epitope recoristitrjtimi 
assays, whereas the remaining four- tilths of the effluent was directed into the mass 
speetrometen Ions were formed by eleetrospray ionization, and mass spectra were recorded 
by scarmmg between mass to charge ratios (tn/-z) 300 and 1400 every LS seconds. Peptide 
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sequeiiess were determined- by CAD (coHisiO^-activated dissociation) tandem mass 
: $p®&&oxn&t3?y- .as' • deserfb&d : : in the literatm-e (Hunt, IX R et ah, Prde, Mat!. Acad. Set. U.S. A, 
S3 :623 3-623 7 , (I £36)): 

5 Examples 

Homology seareries of identified peptide sequences 
Proteins a*mmg, : peptides eorT^spondimr to the masses identified by MS wore 
an&ly&ed witb. tfite- $<^rc;h. atgpfitism, SBQIJEST. Searches were carried using SwissProt, a 
evirated tomars l^oteln dat^ . 'Fable 2 describes S E Q XX> 

10 NO: which are MHC-as$MC>e£ated peptides (aetive flagxnents) isolated from M0A-ml?- 

231 tnmor eeik. Table 3 describes SEQ ID NO: i2S&~48&* wMeh are MM&associated 
peptides (active tragnients) ibund in one or more of the tumor cell Ifoes MI).A-mb~23 1 (M)> 
OyC AJO (0) arsd 3, .A3' (S). These tables illustrate peptides that are associated with 

HjLA Bi0l^eale%. and- the. genes: a**d pmteim torn: wMeii these peptides are derived. The tables 

15 iIia^t^-^''that>more^ thg&.oxie peptide aseooiated with HLA uiolecuies rn&y be derived from a 
single parent protein. Furthermore* rnany peptides arid parent proteins are common, to more 
tfoars once tumor oe!isonree% illnstratini: the shared nature of HEA-assoeiated peptides among 
•diffemnt tumor types, 

20 Example € 

Peptide Synthesis 

Peptides were synthesized using a Gilsoa (Madison, Wis,) AMS 422 multiple peptide 
synthesiser QoaBtities of 10 pMot were syMhesi&ed asmg eorxveationa! MOC amko aeid%.. 
■resins* and eherme&l techniques. Peptides were pmifled by RP-HPLQ u^Ing a 4,6 mm X 1 00 
25 mm FOROS (Ferseptivo BiosysternS;: Cambridge^ Mass,} column ami a 10 m io , 0-60% 
aeetomtrile m 0.1% TEA gradient, 

Example 7 

O^ieratloii of manoeyte-derived DG aad peptide load mg 
3D PBMG were puxified from HLA-A2' Bormal donor blood using lynrphoeyte 

B^aration media (Cappet XOsf Biomedical, Aurora, OH). FBMC (131 lify were added to 
mdividyal wells of a 24~woll oluster plate ^Costar ? Carnin^^ MY) in 1.0 ml of serum-free 
AIM-V medium (Life Teefmologies) and allowed to adllere for €0 mk\ at- S?^'C> Hon-adhor^rit 
cells were removed and saved as a sou roe of effector T cells. Adherent FBMC (-8.3 X 
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I Ovwell) were then pulsed with 50 mg/m! synthetic peptides in sernrn-free AIM- V' medium 
containing 1,5 nig/oil ^-tnicroglobulin (Gal^iocliem-Mavabloehem^ San Diego,, CA) and 
mentmied ..for 2 h at 37 c O tJnbotin<t peptides -wer«?- aspirated and the wells washed with 
media, 

5 Mo:noo>^e-dertVed DC were genera ted as ibllows. FBMG (53 X MK } were allowed to 

adhere m Eaeks : (fkrmmg:) in 10 tnl of ser™ -fee AIM- V .m^dimri- : - - iO<>r-i6P min at 37*C. 
Moi^arlhereM cells were collected as a son roe of elieetor T cells and pooled with the 
previous collection above. Adherent monocytes in flasks were then exposed to recombinant 
ta« gm&Mo^ colony ' slim:iijatiiig. feetor (GM-OSF, 25 og/nil: Fep^t^oii) 

1 0 and recombinant hnmarx 11,-4 ( 1 00 ng/mk Peprotech) in 1 0 ml of AIM- V medium containing 
10% heat-inactrvated FBS. DG obtained by this method [immature DC (iQC)| arc 
cnaraeter^ed by expression of low levels of C3:-OSB> CD80, and HI ,,A class J and class 

II molecules (data not shown). 

Mature DC (nlPC) were obtained by exposing day $ DC eidfures to reeombirrant 
15 sofnble GD40 iigand (sCT>401v; Peprotech) at 1>S nig/nil lor 24 h in fee presence of 25 
ng/ml and are eharaeteri^ed by .^pt^sm^m. <>.f Mgh J&v&ls. ®£'GX>B% OX>86, and HLA 

class 1 ami class II raoleeules. mX>C were harvested, washed, pulsed with 5 m0nil 
hi serum- fee AXM-V mediuni and irradiated (5000 rad) prior to use as stinmlatom 

20 Example B 

Oeneratien ox peptide- specxrie CTL. 

The protocol used here is a itwdrfieation of the ..mei&Od\d'^0i£&^.'.'&y Flebanski eiaL 
(Bnr J, Immunol . 25: 1783, (15)95)}. CTI, to peptide were generated by 3&4 cycles of 
stimulation with peptide -loaded ABC For the first round of stimulation (day 0), T cells or 

25 tiop-^dli^rent; FBMC ; Irpm above (2 3 X 10%I or 4,3 X TO* per well) were added In bulk 
(Cf>4% CDS', M ? etc.) to adh^nt; PBM€-Ioaded peptides m scram-free medium (50 
mg/mj), ^-rnieroglobnlm (1,5 nig/nil) (Calhioeh^ human 
It- 7 (S ng/fn!) (Peprotech) and keyhole limpet hemoeyaxiiii (5 mg/ml) (SigiB% St ."Louis* 
MO): Oaltnres were re>stimnlated with lf>C every 7 days, pulsed with vnrying amouBts of 

30 peptide (second round 25 nigniiL. thind roinid 10 mg/ml) and irradiated (5000 rad) on day 8. 
At eacb re-sthTmlation, the T cells were transferred to new plates by first aspirating 70% of 
spent media In wells and then tnunrferrrag the pooled contents to a new plate. Fresli HV? was 
added at eaeh re-stimnlation. Tile r^spondertstlmiilator (T celt: DC) ratio was set at 20 for each 
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Mimulation, Recombinant human 'tL~2 (10 0/ml.j; was added on dajr 3 after each re- 
stimnlaiion. 

Prior to 5l Cr~release assay, the 'T -cells were harvested and COB" T cells were purified 
by positive selection using CD 8" miem heads immiTHd^mgiietic cell separation with MACS 
5 kit (Milte^yi Biolee, Auburn, CA), If a Iburtli round of Mimi^l^tiott was necessary Ibllowmg 
CTL analysis, the C^IX wer^ pulsed as before, except with S^bl O mg/m! of peptide. 

Example .9 

Generation of allospeeiile CTL 

10 HX,A-A2-aI!ospeeilie CTL were obtained m a mixed lymphocyte reaction by 

repeated stf m olaiioix of FBMC (respond era ) with teadEaied BLA~A2* stijanilator 

PBMC at a ratio of 10:1 in the presence of 10 U/nil 11^2. Stimulation was repeated weefcly 
with FBMC torn 4iffOTt BtA42* donors so as to minimise al ^response to norwHLA-A2 
antigens. T cells were assessed for lysis on several H : LA^-A2 4 ' : targets-. :hieIxuinig;tomor cells, 

1 5 Bl¥-B cells and MLA~ A3 * targets every week afer tlie third toiind of stimulation . 

CTX, expansion 

20 Expansion of largo nnrnhers of peptide-speeiile or H LA-A2 -allospeeillc CTL was 

aoiikwed by cnttraing 5.3 X i©*dhi.3- X 10 s T cells aronnd day 6 or 7 post peptide- or 
aiiostiimdatiors In die presence of 2,5-3.0 I ! 0 7 rrraciiatea (5000 tad) allogeneic normal doner 
FBMC coated with anii~CD3 antibody at 10 tig/ml (BO FfearMing^ S mx • Diego, C A> and 25 
Xf/mi of recombinant human IL-2 (Pepnatecli) m a final volume of 30 ml R^MI medium, 

25 Media changes with IX>;3 addition (50 Wml) were effected on days 5 aad Cells were 
harvested for eytolo^iclty assays on days XOfefe 1 2 and re-srinml sied or ffo^sri tor later use. 

Example II 

M Qr-re!ease eytoroxieity assay 
30 The standard 4-h Cr-retease assay was perfimned in 9^wcll ¥~bottonied inicnapl ates. 

Target cells in ansperisioii (T2, C1R.A2, B-LCI. and KS62) were labeled with 100 rnCi 
Na/k^rCM (NEN life Science, Boston, MA) per L3 X 10* cells either o^emi^t h) 
in ,5 rM RPM1 1640 media coiitainirig 2a.5% FBI arfa #0*90 mm at 3 7 *C directly with die 
ceil pellet in the case of adherent cells (tenor ceil lines ami control lines), Labeling was 
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terminated by washing tfce targets with cold media containing 5% FBS a total offeree 
washes. Target ceils were resnspended at a o^nccntration of 2 3 X IXf/nxh About 2-3 X 10* 
targets in 100 ml were aolivered to each well containing CTL. (pf^bdtm^) uvzM at different 
B ;T rati os . Spontaneous release wells contained targets in mod l a alone,, w hile maxi mal 
5 : release wells contained targets in 2% detergent (igepal CA-630; Sigma). HLA 

restriction of CTLnnediated lolling was achieved by preincubation of targets with HLA- 
speclEo antibodies prior to incubation with CTL, 

the: plate was gently span tnr min and incubated at 37*-C for 4 li. For faarvsstlng 
assay plMes, 100 mi of supemMants from the woOs was transferred to eo anting tubes (13$ A 
I/O Seientiile) and g counts were det^mne^ m a g counter (IGN Microniedic Sys^ms, 
•Huats-vilH. AL> Cytolytic activity of T cells was expressed in percent specific lysis as 
fellows: specific lysis >~ {[experimeotal release (cpa:n) a- spontaneous release 
(e.p ^ release (c.p.m.) sfc ^pOBtaneoi^^: release '<;c,p.,.m,)3 ) : . 

15 



12 

om | * en li.v e rra a o.i oot i. ■ 

20 FeptMe^iitn^Iat^ CTL were reae ted with 51 Cr 4abeled Ov2 tnmor cells (E;T ratio 

of 40} in the presence of excess of cold targets itr a 4-ii Cr-releaae assay, Cold targets were 
either eropt^ T2 cells, T2 cells pulsed witk I mg/mi relevant peptide psed to stimulate 
CTL) or irrelevant (control) peptides fHE^2/nen 369^377 or MMT 127*35), or IFM-T 
pre treated turnor cells (SEO¥3,A2 and OVCAR 3) witb the eold target in 5dold excess of 

23 the hot target. Results indicate that (i) CTL show speoriio interaction with the peptide to 
which they arc sensitized to, and (ii) CTL compete for similar epitopes presented on Ov2 as 
were found in SK.OV3.A2 and OVCAK3 cell lines by MS- 
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Table 2, Beseripiion of FMpiMs, Parent Sequence MentM cation. Parent SwissProt 



m 

\ NO : 


- — ' -•- " " 

Peptide Fragment i 


: — • — - =■ "■■ - • — - - — - — — — ~ . ... — ^„„„„„ „ . . . 

.$Mm. S«q«««*e Identification 
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U 




40S rsbosonml protein S 16 




i 2 i 


RiXBSBIKI 


26S protease regulatory subuu.lt 6A 


PI 7980 


! 3 


.......KtJDGSM^ 


mi*™<M*ijm>^i§l(M} . . 


iSiEyeij 



•4 


u~ v.v. v < e ><:. . * . 


40S nboxotnai t>rotein SO 


J^£&£&, rr :r. .•: ; ??. 






60S ribowraal protein L I 3a (23 kl>a frighiy basic 


.{i«GH^40«2! 




MRHfHK f .K A 

u~ i^u^™™™™™™^^: 


60S nbosomalpm^m 1,19 


^..nmim;^: 


7 


KLYBIDVAKV 


60S ribosqmai pmiem L23& 


/ :sp t! P627S0J. 


°. 


f K R K N'K H< j W 








9 


DTMDHWF 


Acidic iibroblast crowib factor intracellular binding 
. pro lens 


/;«pt!043427! 


!' 10 


KMAD1BYH1, 


^»^?HX«.^L^^«iit 


/ ;S pt.iP4093?t 


j 11 




...M«ve.bf^feoint: cluster region-related protein 


.:spl1Q12979i 


„J2 


™vwi, m 


AD AMTS-- ! 5 


Q8TE58 j 


j. O 


FLBDGFPETV 


Adetsvlate kinase i$iie««vme 2. mitochondrial 


":spt|PS4SJ9i 


. .14 


VDSVVIXBSO 


A-ktoase anchor protein ? 




15 


KMNEKLYTV 


Androgen ^indocx^d prostate proliferative s&utorlf 

...e.VVl . .C'.C .e.OA . 3;I /. .v. ;.V;.\v.\ . . . ................. , — .^.^^ — — .......... — , , 


mntlQVMm 




. JLABOQ^ 


ARkyrhs repeat and SOCS box containirtg protein 6 
„(ASH :; ca 




i? 


AX. Y.E.DR YT.L 




i :>}-^ ( >2:^-i , 


IB 


HQVF1.SFAH 




^y^m^i. 


19 


KLIBKNYFL 


..M^S5^.^AM^S£.II«I! 


; -SEnvpi 


20 




._e~~M^^^ 


i:»P^9W iXY m 


21 


FLTR1.QVI1L 


, Bmmvmm? x^^^m^w^>- * . • . „„ 


/:jsptiQ9NR091 


22 


RI.UDYVATV 


B&colovirs'l JAP repeat-containing protein 6 


':-V< 


23 


GIDDYGARSM 






24 




. . pmb. . 


Q.Sv0::«;>. 


25 


Al I NOH Y O V 


?. . % Ski } :^^T^: 


/^otfP07S?4s 


^ 26 


ILDSOKXVQI 


Bifunclional amt^^c^l-tRKA ^^iitbetasc 


,: -v^y >->-n 


27 


KLLBXBOX>Bl 


...^.Ti^3?^?tdi^^5^ ..... 




2E 


KI.MBBXRRL 




Q.?N?S> 


29 


GLWEKSKGD1NI. 


. Bone .n.or^og<metio protem receptor type It pv^cuv^v 


/:spt!QUH73i ^ 




V i .IN Hi;)k! R A 


Bullous pemphigoid antigen I s isotbrms 6/9/10 


d^l<>2*S31i 


j 31- i 




CC'A.A':r/c.nhancer binding protein beta (C/HBT-* beta) 




.... -,• 


IX JBDKG'I IKX 


vUi ^uvcs-i^jA vo.a.isd.; pio^em ^ m>iu>Js.og pj^proietn 
kinase 







k:laj>fgi,ara 


divirkv^ protein kinase 2 

. . . .v .......... a ... . — 


, — :,:,ec.y j ' *t^_ 


34 


NRT,BK1CFI 

:-. .v. . .v.v 


CBWP-F kxnetoctere protein (C;entTomere protein F) 




35 


PLSLGKENLA. 


CEKi^F kmeiochore protein (Centromere protein. F) 
(Mito^r,) 




36 




Cenirioie associated protein CBF1 10 




37 




Cfci^il c^Ia^nes?r>n moleenle 


/:trrni09?JMW5S 


38 


SNRVKDLMV 






39 


fdv 5 ;>t : 5,g ; s^ _ 




„ immi^n 


40 








41 


ALILEPSLYTV 


Coatnmcr seta- i §Hboit H^i^^^ „ 


/stHBjQSOHYOl 


42 




.synd-ronA-e 1 protein 


/:trmjQ7Z7G8| 


43 


.JIv;6 VKVFSV { .Oo1iagen_a 1^ i£VT>. pxeenrsw 


/:spt!FI2i0v! 
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Colon cancer- -associa ted protein MIc 1 








;. i - - t&CTm J: • JL • :,-:): v : ) > } >> }Ji • > t-v?3. jti Z 
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iMMlM 


>"\,!>' v L„,„ . v ! v ... •-> 

x . . i- : no •:.>- .. 




*4 -J 




Cull in hornolos; 3 


/:Spi!Q!361S| 






v.uilm norcoi.og / (COL-/) 




...^ 


S I, ID A DP YI.. 


Cycim A2 (CyeHn A) 


^P^<>?;^! 


SO 


Ql^f:A bX.LL 


J^^P^Q^^S^9^^J^^M 


::;.^y£5.i9ff>i. 




... .^cLt.^cl^ ^ i ir/Av *\^\ 


Qptobfe^n- .1 (SBC? homo log B2 1) 


QIMtl. 


52 


FLIBMCJLLQ 


Cytohesm 3 {ARF mieieotiae4>indm& site opener 3 } 


^P^43739j 


S3 


TEVDKILK.V 


DEAD box prole hi 


/:m«jQ9H4E3| 


34 


SF1.EDI.SPCPA 


Oeatb associated transcription factor I 




55 


KilOKLDSL 


\ Dedicator ofeytokioesis protein 4 




56 


FLPTILNQl 


.^I^^ _ 


Z;«^iQ9BZ29j _ 


37 


SLSSVLSHV 


Dehydrogeo^^e/redueta^ SDR family mertfe; J ^ 


Q961.J7 


58 


DK.N ATILEL 


Desmoplakm (DP) 


^,i^&!]£!.5924; 


59 


OT..EKQIKQ1, 




/ :SF t|Fi59241...... 


60 


BKY§KEKAKV.. 


Desroop laki ? i ( DP> 

« ... 


/:spp?15924! 


O i 




Developmentally regulated OTP-binding protein 2 
t J>Ro Z} 


/:sptil>55039? 


62 


OLIBKNIEL 


* 


/: S pt!P263S8! 




YX^PBAFFF 


DMA feytosme •5}^me^yltxa^to^ 1 


/ : sptjP263S8^ 


64 


LLAOLIJINV 


DNA fragmentation factor 40 kBa subunit 


/:spt|O76075! 


65 


...^S^XX^v, 


0NA -mismMcli repair protein 'Msb2 





66 


IXQnDFNRFL 




.. /:sp!:|P7S527r 


67 


LMTKBISSV 


DNA-dependent protem kiaa^e catalytic xubuok 


/:sp!iP?8S27| 


68 




„?>NA r d^^ident protein kinase catalytic ^ub^it 


j^mmii 


69 




B^ ;: de E e^,tprot^ 


/:s8flgZ«S27L.„ 


t 70 


LLFBGEOTI 


DMA -directed RNA polymerase II soboojt t i 


/:trm|QBTOB6l 


71 


CXQMDKVLD 


Downstream, rieighbor of Son px'otem (B .1 7) 


Q9KYTP3 


72 


1IXBBROQXKB 


kmase? 


/;sptj014733i 


73 


LBFDPA0RI 


.Dual spcerHeitv proiein kinase C.LK3 


/:sptlP49?61| 


74 


FFBDIYI1KV 
— ^ 


Dynem hea-vv chain, evto^olie (f)YH( ■> 


/sn^i0 142041 


75 


ANVENYFH 


dystrobrevio alpha 

^- ^ 


O I M99 
:vS.t.;:..T'^-' 






B l Associated proteia P 300 


/'-spJl<-J094721 


7? 


TVLSNN.LSFF 


Bl A-associated proteio p300 


/:sp5:!O094?2! 


78 


ALANHLIKIV 


^;^:>^^1.£^<^ ^ > 




79 




.tevoplakm <:2 1 0 kDa paraneoplastic pemphigus 
aotigen) 




so 


VEKQliPKVQ 


Bn vopiakin (2 1 0 kDa paraneoplastic penmhigu^ 
ajUigcn) 


,---Z;gpMQ^8Iii__J 


. 81. 


Vl'SG DPP1 ,P Q V 


.Il^guHn precursor 




82 


A IXKE YT RI 

— — , . 


Bukaryotie Iraodation mkiation factor 4 gamma 


.£i§£tiQ04637L._ 


83 


FLQBG'DLISA 


Bxosonxe complex exonneiease RRF4 


/:^tjQ13S^j 


84 


,.„JiiiM: 


Exoaome complex exonoclease RRP4 




85 


^ikMill 


J^2?:^b.£I^e5> 
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, J3I?»»m A ^ 


/.•SE!l£2lF-«L. 


88 


: AiAsriovi*;, 


j.^^^H^m^m a^ooiated protein. (FRAP) 


/:s|>t}F42345f. 


89 


GVPDmFKE 


FHghitesa protein homok>£ 





90 


MK.1KEVKKE 


Fri^led-rola ted protein 




91 


+ VI.KIH.nL VI 


G5^^;y^«Ei ... 


..:.A^F24«64! 


92 

. 







j? i ; ^0;^ 


93 




.GAbrndiBajBrot^ Wj..chain 




94 




GCNS4ife jM m 1 JKU4 .protein) 


mm 


95 


T1ABVOKWLQA 




t ;.^n>-5v^ 


9t> 

! 


SO RV 
w 


.:^^?P 5; ^ m ^-^ -;<> P^ c M^o? _ 




; 




„^^^iS^^^ -^Av:^iM£15 s< ^ 




98 


EXXsSEEKEI, 


GoIses autoann<>er^ ooF^x* ^bfarni^v -\ memh^ =5 




<,<> 

w. 


;>MDQWVFVI. 


Growth sorest a«d ^A^mr^t^i^^pr^ 


/:sptiP24522j 


100 




IfematopoKlic sine finger protein (DK.FZPSB6GI 122 

.mmmJt .... 


Q96.PM9 




l^^PMyT 


.Hepa^.syMlfete 6^u!fotrst>«ferase~2. .. 


_...t««lQi*^M9 






Hissh-aMmtv cAMP- specific and fBM"XA«s««sitsv« 
.l^i^fcpb^Westemse 8A 


. /:«pt;F522?2! 

iasstg^m. 


104 


FMDf)K.K.Vyi 


M i .atone de&c<?tyi&*e 1 1 i HX> i 1 ) 


.':sfl>ti09<3f>B2! 


105 


VLT?.>RVMTV 




/:sptiO 153791 


106 


B1EHOSPNM | 


.. Histone ffcaectylase 9 (P1D9) <liD?B) ff IDT) 


Q^Mvo 


ierr 

i ...f... i 

tm 




^■^^Jj^^u^^^ - . . }. ........... „ 


/:sptM6P-,3^f 


tm 


KLTl- .\ HY-FL 
HLVDYTVKl 


liooki protean 

.Hu«t»ngtto interacting protein l.(BXEM) 


/:trmiO60S«I| 
/ ;S pt!OO029!i 






..Hyp^?^<?M.I«H^^E(BRMS2) 


/:tm»|Q9NV3lj 


111 
& i f. 


Ml A.P A f J ; !F"> A 


..AfeR^5ll^.Er.V?M ! EJ .0^ agiuent) _ 




112 


Iv/Ajie^ ^^,..1: .^l::.: — j 


,.MXP^«^LP^S»i 


/:tn:a!Q9BPV2! 


113 


.idm.?ca«j:e 


Hypothetical protein FIJ2 i 82? 




114 


... LM^YKV 


Hypothec protein KIAA0090 




us 

i • O 


^.I^xA. . 

\:<it.}./A l..:v.\.i,NJLi 


.fc?iB>rte suhttoit 

Impor tin alpna~2 subunit (Katyophetin aIpha-2 




/:4spttF52294i 


117 

tm 


FFSKFPPFM 
, ..■^.■.■^■..::..^"-^a^^„,:^„„„„„: 

T1FKVTKSV 


Jf jfj^-*.^. . .^:?±^jff.*^^r. J^.^.^A^ 

Jfe^to|i.,4,5-trisphoisplmte receptor type 3 


/:spt|Q9KQS2r 
^§FiiS|4573j 


1X9 




J^ffiM*^ ^ctor 6 <IBF-6) ; 


^S>«014896| 


5.™™. 


SLLSEEQeA 
KMYGOVTtQAQA 1 


hstefeiw-jnd^fied ..gH<iax!?lte-fer.ndingj^m^» 5 „ 


/:sptiQ9t>P.P8f 


121 
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JNXMOKIQF 


, 

IQGAF3 


A-«pt|Pl 31641 
/:irm|Q86VI3| 


123 




Keicl^iite protein 4 


/:spi!Q9C0Ho| 


124 




Kelch-hke protein 5 
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.^*?'athu.ty;peii..cvk !S k^ : 


/:spt|P98729j 


im 




^.^™™™™.... . „ 


.. Effr«I«?9640! i 
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LKFDQV B G1Q 


K inset in (X inesin receptor) (CO- 1 &np &ep } 


\ 1 j ^ _ _ - i 


IZ8 


SLKAHVQBV 


Kmectin (Koo^ni receptor) (CG-i an.nsexi) 


/:3PtK ^O? rp7\ 


129 


IKEAQKNAIQ)! 


KinesnoHkc protein KIP 1 4 


. , ' 5 - x-.-A A:.t . ... . . 


130 


EBDEJ E£>BV 


K mesm 4ike protein KWt 4 


AO. A^ ..5.A.::A'..r:0\i 


13 i 


DFLMSHCLL 


j lEi assih-fikte- protein KI.P1 A 




: iA*2 








133 




' I attain a W V^iO:: -P 


A.^H;A^,A.A.:.AAA.t 




^YVFDLFVTL 


. M^^a^^iatfd, pr^S 1 . l..^[?_i^s , 




.... \35 . 


I'yGKLAil 


MAGE <> 


P43360 


p« _ 


SLXDVNQS 


^. Mago nashi erotgsn honiolog 




137 


M£.Qt^J.M- : 


Mea«0obiastoma antigen MI l-MB-50 . 4 


. A^Efl§A^A>55L.... 


138 


. V l.< H .>KI .A.b.V 


Mte^sfe«1e~&ctm o?ossM»id»g fector 1, isofomi 4 


...../^e9«PK3|..... 







.Microtubuie-a^ociated protest 1 A (MAP ! A) 




140 


O' T rvr^i CJ X f T ?5 O T 




immmm..... 


111.. 


i i n ?• R • --vol. 


Mitochondnal »» P <« t. rcuepUs subuait TOM22 




im^iW.§.§2l 





\XKXFMBEV 


, . .e^.iil.V. of; ,v.\ . ;:5.^. < ^? it l^i ^^^^^StlsiM.Sb?^: --OA*. :s r^;.e,£?, 


t A££iK>AS382i H 


.....ML... 


K PSPNTSQF 


Mitotic checkpoint ototein BUB 3 


/•^043684i 


...111... 


_..A*X1>*A*^ 


Mitotic chec-kpoins s .MWthrconin©^»»^ kinase 


/^peosmi 


<* ..j c : 

...Jle 


v oOK.Q*::. V N V 


Mucosa a^oeiated lyxophoid fenc lymphoma 
...^^<?.^oni^tem. 1 . . i 


..... QtM^n... ,, 




> K >I < O 




CM3324 




I r It ^ T x P P p 'O' a • 


. . oCAv.'5; i 1 . .Iv.l .e ' - > % y®. ? Ae ™$?$f£?. . f . 


^158310! 




p\ v-n- .--. } r qvj 

, — . e.c- -.'io-A roOA" - -"X>i.d-..-.-^ > , 


^^^.^5 ^ ^'i^.^ ^l^'l I ~\ \ ~ * ' ~ 


...aiA^Mim.. 


149 




2 


vSk "'"Vi 




IMiMVHM....... 


M^iold/lyrnphoid or m^Wiwc leukemia |>nHe=n 
i»L„ .. 




: 131 


.__-EMm9fe9A 


Myosin X 




152 


X/ O^nwv 


Mx&faX 




....153.... 


OOM^^O*. 




.. ^ssi<o AIM 


154 


LDLQQNNIXJ 


1,11- and FYD cooisepine orete^p 2 

; — r ^.OAfe. 1 . l . O. A . A .e 


. :.:.^.„^V,::„ v ::.:'>:„\.s , 


155 


.: T,RSV 


Mtoiiv i, (Nuclear errv^elope specMn ^ioeat orotein D 
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111. 



..^iBi<mMMm.. 



IS 1 ' 



pr otein B.sp-1 



•' ^blll l ,; .ll. 



.116. 



187. 



.p.rsEigi 



•Mem 1 pliliSSmeSSiSS""' 



protein 1 (RiboWl receptor" 



" : 'P^J22ih2,.. 



111.. 



LHDBIHO'.. 



1ML 



ML 



_1 _~lr_^_ .1 _ A - A_ A- i 



lAPYKiioil' 



:S..^SK:ogen 5 5>.. 



. . ™ Ay: fr<- Iv Jr: 1 l^ifr: . . 



. . H 1 : . . . 



.'^milll 



/.•trmiQ96y$li 



..MaQR.av]l 



.Ml 



...l!ll.l..'lll... 



.-irmioi3290L. 



.151. 



111. 



i; o:,ay!.H: suburui 



All^ll^lM,. 



liifesziii 



21> 



^R^^'b:!^^:':^:::..!^''^-" -tic.,,- U;,e4cd 4: ke j. 



l«PM^?0?Si 



mi 



1:21. 



1:22., 



200 



..MDMJ^SLDl. 



PU.NDf K>KT 



s«yan^g lBc^-orttcoid regulated kuutsc 




llM^.M«^iSSH54L 



1L 



'-ill 4}... 



.201 



.101. 



.203- 



205 



.106 



..SIlllALA^. 



^^S t ?S? ^:~S^KSl22:}Q 



Jmmimi.. 
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.• :spt:.r 420^1 1 


220 1 




J ^«??« 






LbEbhAA,..QL 


1 t -tnbu bt> I-c? t \ use 

.„?.„A„„AAt„.,A — :„„ C — ^„ ...... , 




: 22:3 


C*"S "\" * \ ,'"'t •"!*■'£> 1*4. j - "*"""- 


Tau-tubuii n kinase 






T-bo^ tj^nscc -ptioxi factor TD XI ( r^box prorern .1) 


^ *i "J j*c i 

. 5spl{t Jt-iJ^i .>«> ; 
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Trance n priori factor H2 -alpha 
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Tmn scrip Hon factor E2~alpha 
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Transcription factor Sp4 (SFR-1) 
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TranscTiption factor Sp4 (SFIi-l) 
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3.i.:.v:r:^ 




— ^^^10:^r,*i^. — ... . 


. :^::LAr.^.r:3. ! .; 


~ t: 


...rr>: ^.r r*a- — 


'-Yr.H* •• > -.^.aj. 





60S nbosoma! protein 1.1 3a (23 kl>a hialOv haase woteinl 


:: §EM?*4!M4Si„„.. 
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Nuc.ch: acKl nciicaso l>l>Xx 
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mmin phmplmm®. 2€3 delta isofbrm ^ 
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. J^feM P M5 pte^rsor 


/:sp'3QlStS5i 


i 41:6 I 


Ftotocadr^rm g™ B2 precursor ^^...l>H-gamnm-B2> 


/:sptK>9Y3G2i 


417 


Froto -one ogen© tyrosiii^>pmtem; kiiiss e FHR 


Z;a>ffi659ij 




Fnta^vo Poiyeoinb group protein ASXLI 


/;spt!QSfXJ9| 


UI23L. 




/;lrm!Q9ilB90! 


420 


tos OlPase &ctn^ting -hke pmtem I^OAFi + 


/:#t|P46940| 


„5-S;L.., 


^^SMJSSterft ! .^SSSSfe* J» S^«*« 




422 


^^^^m^s.p^pM^s£^^t^M&^l , 


/:sptSQ9HBASi 


. 423 


,&*&f*Z!»!^^ P l w»®u» lm 


/:sptK>9U'LW0| 


424 


Rev interaeOng proiebi Rip-i 


/:tan!Oi 36014 


425 






426 


RNA hehea.e 


/3rmi043738! 


427 


..SHA^#». P**W EWS (EWS one^eX 




428 




/;trmiQ96S38S 


...?P? . 


Kun-and FYVEKtemfe c<mtamm$ protein Rabip4R 




430 


RuvB-Hke 2 


/;sp£jQ9Y230I 


431 


S.AET-} 


/:tnniO43290| 1 



WO ?AUW^>240 






\ SeihKddoeonme protein phosphatase PP3 -alpha 1 c&t&lydc suburs.it 


i ./-^^x^isii 




: Serine/tl^^ 


/:sptjP5?07Bj 








1 435 


^^J«^£&*a^ 




436 


se:amv glucocorticoid regulated kinase 


O0014I 




jsu"Ls5gtfs*ss^^ 






Signal transducer and acts vator of firanscr^lioa 2 (pi 13) 


/:sptjP5263(^ 






H1X.P 350S76/1 




Slilxi protein 


i-^7ix>x§x^xi 


441 


oO i -a protean fMborD) 


^^Hiozi^i | 




_X.M™aab..l;.^ , ,v.,..,.,., TOW ... m M. w . w 


/:sptiF4I229| 


-ft™ 


L^^.P^^Mi^MO^l 




444 


Spec O in beta chxnx brxm 4 




445 


Spoorng taeror sooumt * 


/;spt}Q15393| 




Spocmg taoror .>B suDomf^ 






Splicing. I&ctor, proHne-aad giutamir^-xioh 


/:spt;F23246! 




X> -r>sx ox idle rhsonOoxe f"?vlnl nii f'.osjlio^ori &t oreev?r*v<v^ 


F04I79 




Syniplckin 





4S0 


.Syntaxm buxdo:^ prote E « , uJno- » ft bo^Knog.) 


./ispti iH>r?mi 


\ 4M 


byntaxm bmdmg protean 3 OjN^^I^ tamog >);- 


/;apt[O00I86l 




C.:I>HO precmsor 


/:spt!P420Bl! . 


453 


... T ?H „ : 


Q92917 


454 


^ A^^. . .^^^^^^ — -™ 






Ju^LJSwgHJaSiS*^*^- 1 « x 1 * 1 -&oa. protean l) 


/3pt!04343S; 




IB^asaoeiared mcior , /x { .1 Al- ■ / >) 






a ^coxop = ex pro tern 1, mat* s.™t ^ .r C.P^ I : tiiom f 


/:spt|P50990f 




l3^5>^^F^^^ ^ precursor 


Zi^JS^2H§i t 




; , _ 






' \ riw-^viviuM i fkctor HTF3 hor.oo.los" 3 


/>^qi3892f 




TYari seti n tt n fk>: % . i < sr P-2 -a ! nlia 

— r^^u^«.>^«^ — .\ a^.ucx^^vsv-^^wvv,^. ^ 


i-33^i^^23j ' 


\ mi 


x r.aiiSC-nptHm t^clor oo<^ ^VdR- 1 ) 


/:aptiQ024461 




Trkn«cr.hitiona.l enhanoor factor TBPo! 


/:^pt|P2S34?i 




TrBn^ducin-Uke enhancer protein 3 (ESG3) 


/^pt|Q04726[ i 




. „ i. O . i . h'.. -C 1 .0:'. .Tt."! _ h*r. „x .O-thl.. ±5 . : . . . . O . X\ .3:3. .r: _ _ _ . 






"Tr^O'*>la*iO*> ?oo o^Oi r^^-^j-tr IP-'? 0'>v^oeiiotKlri« r ^r^rur^or 
— ^^^™^^^0t:..00::0t:: _ ::7 > . ;lt."CX7.. r:.\..0.00:..:.\0:„.0: ™ . X.". X rX~A .'vX'i. ................... . 


l> x,< ? OO 


467 


Transmembrane protein 14B 


/:sptSQ-7Nl..;H.Sl 


468 


Traosoo son -derived Buster 1 traiis^^as^«Mk^ brotein: 


/:trm}Q86WW3| 


469 




_XSK«S2C040f , 




. ^il cell cvUc o;nrro§ pmtein 


P083543 j 


471 


TubuUn alphas cfaam CAIpha-mbuHo. 4) 


/:spt;F68366! 


472 


, 


/:sptjQ9lJ8B9i 


473 






474 


.1:.^^^^.:^ ^ 


^0147631 ^ 


475 


^^^^S^!^^^:.^.^^:! I^M^^*. £x^:?t^.^ 




476 




Q14157 



1 477 


CJbiquilm c-arboxyMerminal hydrolase 7 


^j^^mm 




Ubiquum conjugation factor E4 B 




l 479 


X/biqui iin-oom opting cm-:yme E2 B 












VtgiBn <H*gh deasir^W 


.^PJM*?11!.L_, 


I 482 


VPSIO domam-containmg receptor SorOS3 precursor 


/:spt|Q9UPU3[ 








j 484 


srinc im^r t>rotem with -interaction, doma^ 

— ^ . ... ... .... . . *>.........,............... — ~. — — 


J*»?.lu^vi ? ,j 


! 485 


Zinc finger protein 198 




j 4S6 


Zinc fsnxtcr uroiwn HRX f/-\) L-i } {Trnhorc:x-hkc pn>tein> 


/:spUQ03 164; 



-50- 



WO 20^/036246 



What is claimed is : 

I . .. An isolated oligopeptide or peptide comprising at least on e epi topi c peptide selected 
from tlie group consisting of SE<^ ID NOS; 1 to 25 S, 

S 2. T he oligopeptide of " claim ! wherein said polypeptide comprises at least two of said 

epitopie peptides.. 

3. The oligopeptide o f claim I wherein said pol^eptMe comprises at least three of said 
epitapie peptides > 

\ 0 

4. An oligopeptide or peptide eoomtiamg at least one epilopio peptide ir&vmg at least 
cme am£so «d diifemi&e fem .ammo acid aequeeee ^eleeted ixom tfc® saonp coosiMMg of 

s&Q.m m>:. I to 25 

15 6 , The oligopeptide of Claim 4 wherein said one ami no acic! difference is the result of a 
eonaervativ'e amino acid substimtiom 

X The oligopeptide of claim 4 wherein said subatmitloo is the snbstrintion of one 
hydrophobic amino acid by another h^ropbobie ammo aeid> 

20 

8. The oligopeptide of claim 4 wlrerem said oto acid dli^renee is die addition or 
deletion of one amino acid to or fe>m said oligopeptide. 

9. A nucioic acid comprising a po I vsxaeicotide that encodes a polypeptide o f claim I . 

25 

10. A composition coniprisiiig an immaBOgen of claim I present in a imaanaceiitleally 
acceptable carrier ami m an amotmf cells that 
react with said i^mim^gen::.wiie<n. said immunogen is xaclmini^tered an itenunologically 

SO competed animal. 

I I , An antibody speeiilo lor an Imm anogen of claim X . 



W0 2^)3Ca#: ttTf±f§im8^7$lW 

12 . A method for treating a subject wi tb cancer, said cancer eh araeteriised by tumor cells 
expressing arry class I MHO molecule., comprising ad ministering to said Subject a 
•composition comprising 

at least orse polypeptide coni^^ peptide cornprism^; ail ammo acid 

5 sequence selected from the group consisting of SBQ ID H0; 1 to 253 in art 

amount sufficient to indnee a CXI, response to said tumor cells; or 
at least one polypeptide comprising an epitopio p eptMe having at least one amino acid 
dilforence from ait :amtii^- : acid. : s^i|u^ttce ^el:eet^4. froan the group consisting of 
SEQ ID MO; 1 to 258 in mx amount sufficient to indnce a CTL response to 
1.0 said tumor cells. 

I3> A method for treating a subject with cancer^ said c^n&or oharac ; terfe^d :: -by tnnior cells 
expressing any class I MHG molecule, said method comprising administering to said subjeei 
a composition comprising a polynucleotide comprising a nueleie aeid sequence encoding 
15 at least one polypeptide eoruprisin g an epitopic p eptid e comprising an ami no acid 

seo;nence selected Ixom the grottp consisting of SBQ ID NO: I to 258 in an 
amount sufficient to indue e a CTI, response to said tumor cells- or 
at least one polypeptide comprising an epi topic pepticfe comprisin acid 

difference from an amino acid seqnence selected from the gronp consisting of 
20 SBQ ID MO: 1 to 258 in an amount snfrloient to induce a CTL response to 

said tnmor ceils. 

14. A method tor treating a subject with cancer* said cancer characterized by tumor cells 
e^presaing HI, A Ah A2 ¥ . or A3 snpertypes, said method comprising 
25 adrniriisierlng to' -sak! ' stibj^ct induced CTLs in an aanotnit sirMoiont to destroy the 

tumor cells throngh direct lysis or to el¥eet .the <femietion : of the turnor cells indireetly 
tlnrongh the elaboration of cytokines, said C^TJLs hMnoed hy a process comprising 

inducing a cytotoxic T lymphocyte (CTL) m vitro that; is speciBefm said 
tunmr cells hy contacting a precursor with: 
30 at least one pol ypeptide comprising an epitopic peptide 

comprising an arnino acid seqnenee selected ih^rn the 
gronp consisting of SBQ IB HQ: 1 to 2 5 S under 
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conditions that generate a CTL response to said tamor 
cells; or 

at least one polypeptide comprising an epitopic peptide 

comprising dm amino acid difference Bom an ammo 
5 aeid sequence selocfsd from the gmiip coiisisling: of 

SEQ ID NO; 1 to 2 SB under conditions that generate a 
Gil*, response to said tumor cells. 



1 S, A method lor treatmg a subj ect with cancer, said cancer characterised by tumor cells 
1 0 expmssmg any cl ass X MIC mol ecu! a, said method comprising 

aehnini^tcrlng to said suh|eet IikIuoM CTLs in an amonnt soffieient to destroy the 
tumor cells through direct lysis or to elleci the destruction of the tumor ceils Indirectly 
through the elaboration of cytokines, said CTLs Inriueed by a process eompri sing 

inducing a cytotoxic T lymphocyte (CTLJ in vitro that is specific for said 
I S tarnor celts by oo^tacthig a precursor CT& with : 

at least one polypeptide con^nismg an epstopsc peptide 

comprising an amino acid sequence selected iraui the 
group consisting of SEQ ID MQ; 259* to 48d under 
conditions that generate a ,CTL response to said tumat 
20 cells; or 

at least one polypeptide eompristog an epitopic peptide 

coi^rrpo sing one ami no acid diflereuce from an ammo 
acid sequence selected fxom the group consisting of 
SBQ ID NO: 259 to 4S : 6- on dor eondhi ons that generate 
25 a CrFIj response to said tornor cells. 



1£L A mettod lor inducing a cytotoxic T I^nphocyte (CTIX) vitro that is specific .for a 
tumor ceil expressing HI, A AI S A2 ? or A3 snpertypes eom^ CTL 
with: 

30 at least one polypeptide con-rpri sing an epiiopie pepdde eonrpri sing an amino acid 

sequence selected Irom the group consisting o f SBQ ID HO: 1 to 25S nnder 
cond itions ih&ii. generate • a. CXL^ response to. said tum or ceil s; or 
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at least one polypeptide -.comprising an epitopie peptide comprising dsi.e • am» &pi& 

difference from an &&ino acid. $ : eq.ue^0..^.el^ct^ci from -the group consistmg of 
S EQ ID HO; 1 to 25 8 under conditions thai generate a CTL response to said 
tumor cells, 

1 7 A process for k(l nein|* a CTL response m vitro thai is specific for a tumor eel I 
: ex^>t^s.^feg: PI*A v>4J* AlZ-s or A3 su|>ettype% said process comprising contacting, a pwtifsot 1 
CTL with a cell comprising 

a polynucleotide camprM&g a nucleic ac id se^ue^ce encoding: at I east one 
10 p o! ypeptide comprising an epltopte peptide eo mprMng an. amino acid 

§e;iiu^cevSoI^c;t^t to the group eonsistbig of SSQ ID HO; 1 to 2 S B; or 
a poiymieteotide ■ ^ompri^itig nuolcie acid sequence eneodirig at least one 

polypeptide comprishig ari epitopie peptide c&mptisxzig.. otie ammo acid 
dii^tetioex. firom : an .^snlno. acid sequence selected rrorn the group consisting of 
IS SEQ ID HO: I to 25B. 

I A method for treating a subject with cancer said method comprising: 

stimulating die production of antibodies for use in passive immunotherapy, wherein 
said antibodies react with 
20 at least one polypeptide comprising an epiiopio peptide comprising an amino 

acid sequence selected from the grotjp consisting of SI:: Q ID MO: I to 
2SS; or 

at least- one polypeptide comprising an epltople peptide com prising one amino 
acid rMtrerenec from an amino acid sequence seleeled trom the g;ronp 
25 consisting of SEQ ID NO: 1 to 258; 



19. A method for diagriosi ng the presence of cancer in a suhj eel comprisin g obtaining a 
tissue sample from said subject; and 
deteodng 

30 at least one polypeptide comprising an. epitopio peptide comprising an amino 

acid sequence selected frorn the group consisting of SBQ IO MO: 1 to 
25S; or 
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at least one polypeptide cGmpnsfog m epitopic peptide eoniprlsmg one amino, 
aoM diJFetemoe te^ imko acid seqttes^ce selected Horn the group 
consisting of SBQ ID NO: 1 to 25 S; 

in said sample 

20, The itie&od of claim 16 wherein said cancer is selected from the poiip con listing of 
breast; oarem<>m.a^ ovarian.: ^asxum^ma* colorectal earoinam^ lung ca^cBiom^ a3id prostate 
caremonuc 



